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General and Physical Chemistry. 


Optical Researches on the Constitution of Bismuth Com. 
pounds. Kownr. Scuirer and Fr. Hein (Zeiisch. anorg. Chem., 
1917, 100, 249--303).—Optical differences between ions and un- 
dissociated molecules may be due to a change in the composition of 
the chromophore through dissociation, or more probably to the fact 
that the absorption spectrum is dependent on the degree of solva- 
tion of the chromophoric cation. The dissociation of a salt AA 
with a coloured cation may be represented by the scheme: 


, A ¥ 
yale LK Ha —> [K(OH,),]4 —> [K(OH,),]' +4’. 


The degree of completion of dissociation at any dilution depends 
on the relative strengths of the affinities K <— A and K <-> solvent, 
and the solution may come to a condition of optical equilibrium 
before complete dissociation. If the force K <—A is strong, dis- 
sociation is incomplete and the anion remains combined with the 
chromophoric complex. This condition of affairs probably obtains 
in the case of the bismuth haloids. 

Solutions of bismuth chloride in aqueous hydrochloric acid show 
a deep absorption band having its apex at 1/A=3070. Since the 
depth and persistence of the band are both increased by increasing 
the concentration of the acid, it is probable that there is formed 
in solution a complex bismuthchlorhydric acid. In weaker acid 
solutions, although the depth of the absorption band is less than 
with stronger acid, the intensity in the neighbourhood of the band 
minimum is much greater. This is taken as evidence of the forma- 
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tion of bismuthyl complexes in such solutions. Proof of this is 
furnished by the observation that weakly acid solutions of bismuth 
chloride in equilibrium with solid bismuth oxychloride show an 
even greater intensity at the minimum point with an increase in 
the width of the band. The absorption curves of bismuth chloride 
in ammonium chloride solutions are practically the same as in 
hydrochloric acid solutions. 

Solutions of bismuth chloride in dry ether or ethyl acetate give 
probably the true absorption band of the salt itself. The band is 
farther in the ultra-violet than in hydrochloric acid solutions, having 
its maximum near 1/A=3400, and is shallower. Addition of 
hydrochloric acid and a very small quantity of water to the ethereal 
solution, however, shifts the band back to the same position as in 
the aqueous acid solutions. The remarkable effect’ of the water 
makes it seem probable that the absorbing complexes are of the 


type 
, Cl we GO, 
| BiCl, ogy, |B on | Bion |n.. 

By leading dry hydrogen chloride into an ethereal solution of 
bismuth chloride, a new compound, BiCl;,HC1,20Et., was isolated, 
in the form of a colourless, viscous oil. 

Bismuth bromide in aqueous hydrobromic acid is similar to 
bismuth chloride, the absorption band being shifted into the visible 
spectrum with its maximum near 1/A=2700. .In ether, the band 
is shifted towards the violet, and there is only a suggestion of 
selective absorption. Addition of hydrogen bromide to the ether 
solution, however, immediately brings the band back to 1/A= 2700, 
without the addition of water. The inference is that the absorbing 
confplex is a simple bismuthbromhydric acid. 

Two new compounds of bismuth bromide were isolated in the 
form of unstable hygroscopic powders, their compositions being 
H,BiBr,,40Et, and H,BiBr,;,100Et,. 

Bismuthyl compounds, such as potassium tribismuthy] tartrate 
and compounds with glycerol and mannitol, show only general 
absorption in the region of the bismuth chloride band in ether. 
Bismuth nitrate, sulphate, and perchlorate in aqueous solutions of 
their respective acids show slight general absorption in the ultra- 
violet. The conclusion is drawn that, since bismuth ions and 
bismuthyl compounds show no absorption bands, the bismuth 
haloids must be classed with abnormal salts of the type of mercuric 
cyanide. 

Bismuth trimethyl in alcohol, bismuth triphenyl in ether, and 
bismuth triphenyl dichloride in chloroform all show fairly strong 
general absorption in the ultra-violet. For the preparation of 
bismuth trimethyl, a new method was devised, using Grignard’s 
reagent. E. H. R. 


The Influence of Solvents on the Absorption of Light by 
Dissolved Substances. A. Hanrzscua (Ber., 1917,50, 1413—1421). 
—-From earlier investigations, it is probable that the accuracy of 
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the optical absorption method for the examination of keto-enol 
equilibria with ethyl acetoacetate and similar substances is not 
seriously influenced by the formation of additive compounds 
between solute and solvent. Evidence to this effect is also supplied 
by the behaviour of the structurally simple trinitrotriphenylcarbinol, 
which exhibits almost identical absorption curves in methyl alcohol 
and in chloroform, although with these substances it forms isolable 
additive compounds, OH-C(C,H,*NO,),,CH,OH and 
OH:-C(C,H,°NO,);,CHCl, 
respectively. The character of the absorption by trinitrotripheny]l- 
carbinol, and presumably by all substances of definite and fixed 
constitution, is therefore not appreciably affected by combination 
with the solvent. The fact that acetic acid in the pure condition 
and in concentrated aqueous solution possesses identical absorptive 
properties for light (Hantzsch, A., 1914, ii, 5) proves that mere 
hydration also is withgut optical effect, and even association into 
the bimolecular condition, as experienced with acetic acid and 
with trichloroacetic acid, has no marked influence in this direction ; 
a parallelism is suggested between the formation of such unstable 
molecular compounds in. which the combined molecules are alike 
and unlike, the processes being described respectively as homo- 
geneous and heterogeneous association. Heterogeneous association 
with an optically transparent medium is generally accompanied by 
a slight change in the absorption curve of the solute, but the 
general nature of the absorption remains unaltered. As very few 
substances can be regarded as completely saturated, slight changes 
in the absorption spectrum may be met frequently. In contrast 
with such cases stands the behaviour of substances which in 
different solvents show essentially diverse absorption, due to definite 
constitutional modification, the extent of which is influenced by 
the solvent ; tautomeric substances present the best known examples 
of this class. In considerations such as these, care is necessary to 
avoid confusion with cases in which chemical reaction occurs 
between solvent and solute, with the formation of new substances 
possessing absorptive properties different from these of the solute ; 
the medium is then better described as a pseudo-solvent. Chloral 
and alloxan dissolved in water undergo loss of the ketonic oxygen 
with replacement by two hydroxyl groups, and this definite struc- 
tural change produces a corresponding marked alteration in the 
absorption spectrum of each. From the point of view now under 
consideration, genuine solvents either give rise to no marked 
“solvate” formation or form unstable and feeble heterogeneous 
association products involving only trivial chemical and optical 
alteration; they may, however, by affecting the stability of the 
solvates, influence the equilibrium between the stable and meta- 
stable forms of a tautomeric substance, and thereby produce 
material alteration in the chemical constitution and optical 
properties. It is necessary to remember the possibility that a 
liquid may act concurrently in two different ways, partly as a 
genuine solvent and partly as a pseudo-solvent with chemical 
1—2 
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action, thus giving rise to an equilibrium between solvates and 
chemical compounds. D. Fis. 


The Constitution of Carboxylic Acids and the Optical 
and Chemical Processes in the Formation of Esters, Salts, 
and Ions. A. Hayrzscu (Ber., 1917, 50, 1422—1457. Compare 
preceding abstract).—The ordinary structural formula R-CO-OH 
for the carboxylic acids is insufficient for many purposes, and fails, 
for example, to explain satisfactorily the relative ease with which 
the hydrogen of the hydroxyl group undergoes scission by electro- 
lytic dissociation. The optical absorptive characteristics of the 
organic acids and their derivatives also demand an improved 
method for formulating the structure of the acids; thus the salts 
of a fatty acid with the alkali or alkaline earth metals are optic- 
ally identical with one another, as also are the alky! esters, but 
the esters always exhibit a more marked absorption than the salts, 
whilst the free acids commonly occupy an intermediate position, 
although in extreme cases,they may become optically identical 
with the salts or with the esters; these optical differences can be 
due only to chemical, and therefore to constitutive, differences, 
because chemically and optically indifferent solvents have only a 
negligible effect on the absorption spectrum of the solute (see 
preceding abstract), association of a fatty acid, for example, acetic 
acid, does not affect the absorption, electrolytic dissociation is 
without influence on the optical absorption by fatty acids, and 
the mere replacement of the hydrogen of an acid by an alkyl 
radicle leaves the absorption spectrum practically unchanged. 
Investigation of trichloroacetic acid demonstrates that in solution 
in water or light petroleum the acid possesses optical properties 
coincident with those of aqueous solutions of the salts, but that in 
aleohol or ether the absorption by the acid is identical with that 
of solutions of the esters in alcohol, ether, or light petroleum, the 
two absorption curves being quite distinct; this difference cannot 
be explained by assuming the formation of an acid ortho-ester in 
alcoholic solutions of the acid, because ortho-esters, being more 
saturated, should possess more feeble absorptive powers, whereas 
the alcoholic solutions of trichloroacetic acid give the absorption 
band nearer the visible spectrum. The conclusion is therefore 
drawn that whilst the alkyl groups in the alkyl esters are attached 
to an oxygen atom in the usually accepted manner, the ionisable 
atoms are attached to both oxygen atoms, the structure of the 


salts and acid being representable by the formule CCl 0<P \M 


and CC1-C<O | H respectively, these constitutions being analogous 


to Werner’s method of expressing the ionisability of inorganic 
salts by “ionogenic” linkings; the formula R-CO-OH therefore is 
that of a pseudo-acid corresponding with a true acid of the struc 


ture R-C<O} H. Although trichloroacetic acid from its absorp- 
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tion spectrum appears to be of the former constitution in alcoholic 
or ethereal solution, and of the latter constitution in water or 
light petroleum, the phenomenon is in reality one of equilibrium, 
and by more sensitive methods of examination, for example, by 
means of the electrical conductivity, it is possible to detect the 
presence of a definite, although small, proportion of the true acid 
modification in the alcoholic solution. The behaviour of other 
carboxylic acids is of the same general character as that of tri- 
chloroacetic acid, but somewhat less simple, solutions in alcohol or 
ether containing the acid almost entirely in the pseudo-modifica- 
tion, whilst the acid in the free state or when dissolved in light 
petroleum or water consists of a mixture of the pseudo- and true 
acid modifications in equilibrium. In this case, the relation between 
the esters, the free acid, and the salts may be represented by the 
scheme: R-CO-0-C,H,,,,,R°CO-OH = R:-CO,°H,R°CO,.M; the 
position of the equilibrium for the free acid will be dependent on 
the specific nature of the acid*and on the character of the solvent, 
the latter influencing the relative stability of the two modifications 
by the formation of solvates; thus, with trichloroacetic acid in 
aqueous solution, the hydrate, CCl,-CO,°;H,(OH,),, is stable, 
whereas in alcoholic solution, the alcoholate, CCl,*CO,:H,(C,H,O),,, 
is unstable and tends to change into the stable alcoholate, 
CCl,°CO-0OH,(C,H,0), 

(compare preceding abstract). The position of equilibrium between 
the two modifications of a carboxylic acid will be directly con- 
nected with the strength of the acid, so that with successive replace- 
ment of the hydrogen in acetic acid by chlorine, the absorption spec- 
trum of the product in the pure condition or in solution in light 
petroleum will gradually approach that of the salts; with a very 
strong acid such as trichloroacetic acid, the constitution under the 
conditions named will be exclusively of the true acid type, and the 
absorption will therefore be identical with that of the salts, as ex- 
periment actually shows. On account of impurities difficult to 
remove, the identity of the absorption curves for all salts of the same 
acid has oceasionally not been realised, but with pure materials, the 
simplicity of the relations becomes evident (compare Hantzsch, 
A., 1913, ii, 893; 1914, ii, 5, 230). Confirmatory details are given 
of the results of spectrum absorption experiments and considera- 
tions with acetic acid, chloroacetic acid, and formic acid, their 
salts and esters, whilst in analogy with the above considerations, 
nitric acid is represented by the two constitutional formule 
NO,-OH and NO,:H, from which the esters and salts are respec- 
tively derived. 

In explanation of the noteworthy fact that alcohol affects the 
optical properties of the salts of fatty acids in a similar mayner 
to, but in a less degree than those of the free acids, it is suggested 
that whereas in aqueous solution the salts correspond with the 
true acid constitution, the effect. of alcohol is to cause a partial 
transformation of the “true salts,” R-CO,:M, into “ pseudo-salts ” 
of the structure R-CO-OM; the tendency to the formation of 


ii. ABSTRACTS OF CHEMICAL PAPERS. 


pseudo-salts will be greater the less positive the nature of the cation 
and the less negative the nature of the anion. 

The suggestion is made that the simultaneous attachment of an 
ionisable hydrogen (or metal) atom at two oxygen atoms, which 
is termed the “ionogenic condition,” is of greater significance than 
the mere presence of hydrogen ion or the occurrence of ionisation ; 
for example, ethyl diazoacetate is extremely rapidly decomposed 
by trichloroacetic acid in light petroleum, whereas in alcohol the 
reaction is exceedingly slow, and in ethereal solution does not occur 
at all; the difference in behaviour is due to the difference between 
the true acid and pseudo-acid modifications of trichloroacetic acid, 
and the catalytic effect commonly attributed to hydrogen ion is 
in reality due to the hydrogen atom ionogenically fixed in the 
molecule of the true acid (see also Snethlage, A., 1915, ii, 615, 825). 
Mere ionisation causes no alteration in the optical absorptive 
properties of a substance, but this absence of alteration is charac- 
teristic also of the conversion of transparent metallic salts into 
aquo-salts and of the formation of hydrates and solvates; any 
apparent exceptions to this rule are to be attributed to chemical 
or structural change in the acid, as described above for the fatty 
acids; this also under the influence of solvate formation accounts 
for the frequently observed effect of solvents which otherwise might 
be expected to be without action on the ultra-violet absorption of 


the solute. D. F. T. 


The Hypothesis of the Existence of a Third Simple 
Radioactive Substance in the Uranium Pleiad. A. Piccarp 
(Arch. Sci. phys. nat., 1917, [iv], 44, 161—164).—The hypothesis 
is that actinium is not derived from either uranium-J or 
uranium-77, but from a third isotope of uranium, called Actin- 
uranium (AcU), which does not belong to the uranium—radium 
family, but is a primary radio-element at the head of the actinium 
family, with atomic weight greater than that of uranium. If 238 
is the atomic weight of uranium-7 and 240 that of actinouranium, 
the actual atomic weight found for uranium, 238°16, would be 
explained, and also how it is that the atomic weight of radium 
and of lead, derived from uranium-/, are respectively exactly 226 
and 206. It is considered incomprehensible and without analogy 
to suppose that an atom can transform itself in two different ways 
by emitting an a-particle, and uranium-Y is regarded as the pro- 
duct of the a-ray change of actinouranium. In the Geiger-Nuttall 
relation the values of the constants are the same for all members 
of the same family, and the difference in the constants for the 
radium and actinium families indicates that the actinium family 
is completely distinct from that of the radium family. F. S$. 


Electrical Double Refraction in Binary Liquid Mixtures. 
C. Bercnoitm (Ann. Physik, 1917, [iv], 58, 169—176).—The varia- 
tion of the electric double refraction of binary mixtures with the 
composition has been examined in the case of mixtures of carbon 
d'sulphide and m-xylene, carbon disulphide and carbon tetra- 
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chloride, chlorobenzene and carbon tetrachloride, chlorobenzene and 
m-xylene, and also carbon disulphide and chloroform. The data 
obtained for the first pair of liquids agree with the values calcu- 
lated from the mixture rule, but this does not express the behaviour 
of the remaining pairs of liquids. H. M. D. 


Influence of Pressure on the Electrical Conductivity of 
Pure Metals according to E. Griineisen’s Theory. II. 
Benet Beckman (Physikal. Zeitsch., 1917, 18, 507—509. Compare 
A., 1915, ii, 134).—The influence of pressure on the electrical con- 
ductivity of thallium, tantalum, molybdenum, and tungsten has 
been measured for pressures varying from 700 to 2000 atmospheres. 
The pressure-coefficient found by experiment is in all cases greater 
than the value derived from Griineisen’s theory. H. M. D. 


Transmission of a Detonation in Liquid Explosives. 
R. Becker (Zeitsch. Elektrochem., 1917, 28, 304—308).—A theo- 
retical paper, in which the elevation of temperature produced in 
ethyl ether (i) by adiabatic compression, and (ii) by a compression 
wave, is deduced. The value is calculated by formule which are 
derived in the paper for pressures between 100 and 100,000 atmo- 
spheres. The following values of (7,—7,) are obtained (i) for 
adiabatic compression: 100 atms., 1°6°; 1000 atms., 15°6°; 10,000 
atms., 85°; and 100,000 atms., 245°; (ii) for a compression wave: 
100 atms., 1°6°; 1000 atms., 15°6°; 10,000 atms., 113°; and 100,000 
atms., 975°. These calculations are made on the basis that C, is 
constant and that the Tammann equation of condition is valid. 
As a result of the calculations, it is suggested that the detonation of 
glyceryl nitrate is to be explained by the rise of temperature which 
accompanies the enormous increase of pressure. J. F. S. 


Molecular Attraction. XV. Specific Heats of the 
Elements and some Energy Changes. II. J. E. Mitts 
(J. Physical Chem., 1917, 21, 623—643. Compare A., 1917, 
ii, 356)—The atomic heat curves of a number of elements are 
compared, and it is shown that if the total energy required to raise 
a monatomic element from absolute zero and transform it into 
liquid at the melting point is divided by the absolute melting tem- 
perature a number is obtained which is nearly the same as the 
specific heat of the liquid element at its melting point. The energy 
contents of liquid elements at their respective melting points are 
approximately proportional to the absolute melting temperatures. 
The values fall between 7°57' and 8°57 calories per gram atom. 

On the assumption that the attractive forces between molecules 
operate in accordance with the inverse square law, it is possible to 
calculate the energy contents of the liquid elements at their melting 
points, the results so obtained being generally in good agreement 
with the values derived from the atomic heat curves and the latent 
heats of fusion. H. M. D. 
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Isothermals of Diatomic Substances and their Binary 
Mixtures. XIX. A Preliminary Determination of the 
Critical Point of Hydrogen. H. Kameruincn Onnes, C. A. 
CromMELIn, and P. G. Carn (Proc. K. Akad. Wetensch. Amster- 
dam, 1917, 20, 178—184).—The development of the hydrogen 
vapour thermostat for the maintenance of low temperatures within 
+0°01° has enabled the authors to determine the critical tempera- 
ture and pressure of hydrogen. The values recorded are 7',=33°18° 
(abs.) and p,=12°80 atm. 

The equation of the rectilinear diameter is y= + 0°04416- 
0°0003987', which gives d,=0°0310 for the critical density. 

H. M. D. 


The Critical Temperature and Pressure of Mercury and 
Phosphorus. J. J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 
1917, 20, 138--148).—In the light of the measurements of the 
vapour pressures of mercury recorded by Cailletet, Colardeau, and 
Riviére, the author has recalculated the critical data, the values 
obtained being 7'.=1172° (absolute), p,=180 atmospheres, and 
d,.=3°3. The values of 6.=149x 10-5 and of /a,=10°74 x 10-2 are 
also recorded. 

The fact that a much higher critical temperature (1260°) was 
obtained in a previous paper (A., 1916, ii, 610) is attributed to 
anomalies in the behaviour of mercury at temperatures below 
500°. 

The available data for the vapour pressure of liquid phosphorus 
lead to 7',= 948° (absolute) and p,=80 atmospheres. H.M 


Physical Behaviour and Molecular Properties of Liquids. 
W. Herz (Zeitsch. Elektrochem., 1917, 28, 301).—In previous 
papers (A., 1915, ii, 682, 823; 1917, ii, 194) the author has shown 
that the solubility of organic liquids is dependent on the molecular 
diameter, and that the molecular diameter increases regularly with 
the number of carbon atoms in the molecule. In the present paper 
the author continues his theoretical researches. It is shown that 
the latent heat of vaporisation in homologous series decreases with 
increasing number of carbon atoms in the molecule and also with 
increasing molecular diameter. It is also shown that the dielectric 
constant for homologous series of organic liquids decreases with 
increasing number of carbon atoms and with increasing molecular 
diameter. J. F.S. 


Molecular Association of Compounds of Carbon, Hydrogen, 
and Oxygen deduced from the Boiling Point and the 
Density at the Temperature, W. P. Jorissen (Chem. Weekblad, 
1917, 14, 1022—1025).-The number of atoms in the molecule (7) 
of certain hydrocarbons and oxy-derivatives is given by the expres- 
sion n=(193M?)/(7*,,.dpp), in which M is the molecular weight, 
Ti» the absolute boiling point at one atmosphere, and d,, the den- 
sity at the boiling point. A. J. W. 
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The Boiling Point Line of the System: Hexane-Nitro- 
benzene. E. H. Bicuyer (Proc. K. Akad. Wetensch. Amsterdam, 
1917, 20, 322—325).—When the boiling point of the mixture is 
plotted against the molecular proportion of nitrobenzene, a curve is 
obtained which indicates that the initial rate of increase in the 
temperature is large by comparison with the slow rate of increase 
for solutions containing 10—60% of nitrobenzene. The curve is 
inflected, and rises sharply as the proportion of nitrobenzene is 
further increased. This form of curve has been found previously 
for several pairs of liquids of limited miscibility at temperatures 
above the critical solution temperature. 

The boiling point data indicate that this pair of liquids does not 
exhibit a maximum vapour pressure. This is in agreement with 
the general rule according to which such maxima are not to be 
expected when the boiling points of the components differ by more 
than about 100°. H. M. D. 


The Diffusion of Mercury Vapour ina Vacuum. Maxcer 
GuicHarD (Bull. Soc. chim., 1917, [iv], 21, 237--238).—To prevent 
the diffusion of mercury vapour from the pump to a tube, which 
contains a substance capable of absorbing mercury vapour and is 
being evacuated, it is advised either to introduce a second tube 
containing the same substance between the experimental tube and 
the pump, or to interpose a tube cooled sufficiently to cause the 
mereury vapour to condense. W. G. 


Kinetic Theory of the Ideal Dilute Solution. SS. A. Snorrer 
(Phil. Mag., 1917, [vi], 34, 521—525)—A criticism of the argu- 
ments set forth by Tinker in a recent paper on the theory of binary 
liquid mixtures (A., 1917, ii, 294). This theory, which is based on 
the application of the Dieterici equation to binary mixtures, was 
said to lead to Raoult’s law. The author points out that the deduc- 
tioti involves a mathematical error, and when this error is cor- 
rected, the theory yields a relation which is quite different from 
Raoult’s law. A similar error is involved in the deduction of the 
expression for the osmotic pressure of a dilute solution, and the 
supposed agreement between observation and theory is fictitious. 
The failure of the theory when applied to actual facts is attribut- 
able to the circumstance that it takes no account of changes in the 
intermolecular forces which ensue when the solute is added to the 
solvent. H. M. D. 


Kinetic Theory of the Ideal Dilute Solution. Fraxk Tivxer 
(Phil. Mag., 1917, [vi], 34, 526—527).—A reply to Shorter’s criti- 
cism of the author’s theory (compare previous abstract). 

H. M. D. 


The Structure of the Crystalline Forms of Silica, Iron 
Disulphide, Zinc Sulphide, and Calcium Carbonate. J. 
Becxenkamp (Centr. Min., 1917, 353—365, 393—407. Compare 
A., 1917, ii, 296),—-The axial ratios of quartz and of tridymite are 
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very closely related to those of rhombohedra derived from the 
cube, one diagonal of the cube being considered the trigonal axis 
of the rhombohedron. The author considers that the structures 
of these crystals as well as those of pyrites, zinc blende, sodium and 
potassium chlorides, calespar, etc., are closely related to the face- 
centred cubic lattice. This conclusion is in agreement with the 
author’s theory of the relationship between the atomic weights 
of the elements and the sizes of the spheres of influence of the atoms 
which determine the inter-atomic distances in the crystal. The 
author does not accept the structure for quartz suggested by Bragg. 
E. H. R. 


The Colloidal Nature of Colophony. I. Lupwic Pavr 
(Kolloid Zeitsch., 1917, 21, 115—121).—See this vol., i, 25. 


Stability of Emulsions in the Constricted Tube and 
Marble Device for Anaerobiosis. Ivan C. Hatt (J. Physical! 
Chem., 1917, 21, 609—622).—The stability of oil-water emulsions 
in certain forms of culture tube has been found to be due to the 
protection from evaporation which these devices afford. Methods 
for the distinction of disperse phase from dispersive medium are 
discussed. [See also J. Soc. Chem. Ind., 1917, $7, 13a.] 

H. M. D. 


The Temperature of Ignition of Gaseous Mixtures. J vues 
Watiace McDavip (T., 1917, 111, 1003—1015).—In most of the 
methods previously employed for the determination of the ignition- 
temperature, the possibility is not excluded that slow combustion 
occurs before the ignition-temperature is reached, with the result 
that sufficient heat is generated to raise the remainder of the 
gaseous mixture to its ignition point. A new method is described 
ia which the time factor is eliminated as far as possible, the method 
consisting in the ignition of a small volume of the gaseous mixture, 
contained in a soap bubble, by means of an electrically heated wire 
or other red hot body, the temperature being noted at which igni- 
tion just takes place. 

The ignition temperatures of mixtures of various inflammable 
gases with air have been determined, and the results obtained show 
that the method not only gives a sharp ignition point, but that it 
is very suitable for comparative determinations. When the soap 
bubbles are not too large, instantaneous ignition occurs, and the 
ignition temperatures obtained under these conditions are regarded 
as the true values. When larger bubbles are used, the inflammable 
mixture ignites at a somewhat lower temperature, but this is prob- 
ably due to the fact that slow combustion precedes the ignition, 
which is quite perceptibly delayed. H. M. D. 


The ‘‘Uniform Movement'’ during the Propagation 
of Flame. Watter Mason and Ricuarp Vernon WaHeEeExeER (T., 
1917, 111, 1044—-1057).—-According to the theoretical considera- 
tions advanced by Mallard and Le Chatelier (Ann. des Mines, 
1883, [viii], 4, 274), the speed of the “ uniform movement,” which 
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characterises the propagation of flame through inflammable mix- 
tures under suitable conditions, should be directly proportional to 
(7—t) and inversely proportional to (t¢—6), where 7 is the com- 
bustion temperature, ¢ the ignition temperature, and @ the initial 
temperature of the combustible mixture, provided that the mix- 
tures considered have the same thermal conductivity. 

In order to obtain data to test this conclusion, measurements 
have been made of the velocity of the “uniform movement” in a 
series of mixtures of methane, oxygen, and nitrogen. The ignition 
temperatures have also been determined and the combustion tem- 
peratures calculated. It is found that the above relation is very 
nearly true so long as the oxygen in the mixtures is in excess of 
that required for complete combustion. When the amount of 
oxygen present is less than this, the observed velocity of the “ uni- 
form movement” is less than that calculated from the ratio 
(7—t)/(t—9). In the case of upper limit mixtures, the deviation 
is considerable. From this it is inferred that the calculated com- 
bustion temperature is not attained when the oxygen is deficient in 
quantity, for in these circumstances the combustion process is 
more protracted, and there is consequently an increased radiation 
loss through the walls of the tube during the propagation of the 
flame. 

With regard to the influence of the diameter of the tube on 
the speed of the “uniform movement,” Mallard and Le Chatelier 
arrived at the conclusion that the speed will not be appreciably 
affected if the diameter is sufficiently great. This is probably true 
for tubes from 5 to 10 cm. in diameter, but in wider tubes the 
influence of convection currents introduces a factor which affects 
the speed to a considerable extent. Measurements of the speed for 
mixtures of methane and air in tubes varying from 2°5 to 96°5 cm. 
in diameter show that convection effects increase the speed in the 
wider tubes. It would thus seem that the “uniform movement” 
is a strictly limited phenomenon obtainable only in tubes of which 
the diameter is large enough to prevent appreciable cooling by the 
walls, but small enough to suppress the disturbing influence of 
convection. 

The conditions necessary for obtaining the ‘“ uniform movement ” 
of flame are discussed, and, in particular, attention is directed to 
the importance of the method of ignition. H. M. D. 


‘ 


Kinetics of the Alkaline Saponification of the Esters 
of Carbonic Acid. Anton Skranat (Monatsh., 1917, 38, 305—318), 
—The rate of saponification of methyl and ethyl carbonate 
has been investigated at 25° in solutions containing sodium 
carbonate. The progress of the reaction, which may be represented 
by the equation R,CO,+Na,CO, + 2H,0=2NaHCO,+2ROH, was 
followed by titration with 0°1N-hydrochloric acid in presence of 
phenolphthalein. The results obtained show that the rate of 
saponification of the esters is proportional to the concentration of 
the ester and of the hydroxyl ion. For the methyl ester, the 
bimolecular velocity coefficient *=5°4, and for the ethyl ester 
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k=1°6. These numbers are of the same order of magnitude as 
the coefficients for the corresponding esters of acetic acid. In 
acid solution, the esters are hydrolysed very slowly. 

Experiments made with sodium ethyl carbonate show that the 
second stage of the alkaline saponification takes place with very 
great velocity, and that this is also characteristic of the hydrolysis 
in acid solution. The kinetic data are discussed in reference to 
the constitution of carbonic acid, and in explanation of the relative 
rates of the first and second stages of hydrolysis, it is suggested 
that the second stage is not really a hydrolytic process, but is to 
be regarded as an ‘intramolecular change corresponding with the 
equation OH-CO-OR=CO, + R-OH. H. M. D. 


The Velocity of the Alkaline Saponification of Formic 
Esters. Awnron Skrapat and Apotr Sperk (Monatsh., 1917, 38, 
191—201).—The rate of saponification of methyl and ethyl formate 
has been measured at 0° and at 25° by using a mixture of potassium 
iodide and iodate as dynamic regulator. In view of the fact that 
the esters form additive compounds with potassium tri-iodide, the 
active mass of the ester during the later stages of the reaction is 
less than that which would be calculated from the thiosulphate 
titrations of the liberated iodine. For this reason, the calculated 
saponification velocity coefficient falls as the reaction proceeds, 
and the correct values can only be obtained from the initial stages. 
These initial measurements give k=2°4x 10° for methyl formate 
and k=1°4x 10% for ethyl formate at 25°. These values are in 
agreement with those previously obtained by indirect measure- 
ments according to an electrochemical method (Eucken, A., 1910, 


ii, 279). H. M. D. 


Consecutive Reactions. The Saponification of Methyl 
Oxalate in Solutions containing Iodide and Iodate. Awnron 
SxraBaL (Monatsh., 1917, 38, 159—189).—In the use of regulator 
mixtures for controlling the concentration of one of the reacting 
substances or one of the reaction products during the progress of a 
reaction, it is necessary to distinguish between static and dynamic 
regulators. In the case of static regulators, the velocity of the 
regulator reaction is very large in comparison with that of the 
reaction investigated, whilst the velocity of the regulator reaction 
may be of the same order or even much smaller than that of the 
reaction under examination if the regulator mixture is of the 
dynamic type. It is shown that the progress of a reaction which 
is regulated by a mixture of the dynamic group is such that the 
velocities of the two are mutually influenced in such a way that 
they keep in step. Whilst a mixture of the salts Na,HPO, and 
NaH,PO, acts as a static regulator in controlling the hydrogen 
jon concentration of a solution, a mixture of potassium iodide and 
iodate behaves as a dynamic regulator. 

This mixture has been used in the determination of the velocity 
coefficients corresponding with the first and second stages in the 
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saponification of methyl] oxalate. From the observed rate at which 
iodine is formed, it is possible to calculate the saponification 
coefficients. The experiments with methyl oxalate and potassium 
methyl oxalate give s£=1-2 x 10° for the first stage and /=1°94 x 10° 
for the second stage respectively. These values agree satisfac- 
torily with those obtained in previous measurements, in which use 
was made of a static regulator. 

Comparison of the two series of experiments shows that the 
determination of the rate of saponification of methyl oxalate can 
be effected much more conveniently and accurately by using an 
iodide-iodate mixture as regulator than by the use of a mixture 
of sodium dihydrogen and disodium hydrogen phosphate. It is 
probable that the use of iodide-iodate mixtures may be found useful 
in the investigation of many other reactions which proceed with 
conveniently measurable velocity when the hydrogen ion concen- 
tration is not far removed from that corresponding with the 
neutral point. H. M. D. 


History of Catalysis. H. J. Prins (Chem. Weekblad, 1917, 
14, 1000—1004).—A polemical paper in support of the author's 
views on catalysis, and criticising Béeseken’s “dislocation theory.” 

A. J. W. 


Contact Catalysis. II. Fractional Combustion. Wiper 
D. Bancrort (J. Physical Chem., 1917, 21, 644—675. Compare 
A., 1917, ii, 566).—-The paper consists for the most part of extracts 
from the literature relating to the fractional combustion of gases, 
and attention is directed to the circumstance that these observa- 
tions afford many examples of the selective influence of catalysts 
in determining the nature of the final products. At low tempera- 
tures, the influence of solid catalysts is very marked, and is one 
of the chief factors in determining which of two combustible gases 
will burn the more rapidly. At high temperatures, the influence 
of solid catalysts is greatly reduced and may be negligible, the 
reaction in this case taking place in the gaseous phase. 

By suitably varying the solid catalyst, it should be possible to 
realise all the possible intermediate stages in the fractional com- 
bustion of a mixture of two combustible gases from the complete 
combustion of the one to the complete combustion of the other. 

H. M. D. 


Contact Catalysis. Decomposition of Ethyl Alcohol. 
Cart J. Encecper (J. Physical Chem., 1917, 21, 676—704).— 
When the vapour of ethyl alcohol is passed over heated metallic 
oxides or finely divided metals, it decomposes with the formation 
of ethylene and water or acetaldehyde and hydrogen, and the 
relative quantities of the two sets of products vary with the 
nature of the solid catalyst. 

_Experiments made with alumina, silica, zirconium dioxide, and 
titanium dioxide show that the ratio of ethylene to hydrogen in 
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the product of the reaction is reduced by mixing the alcohol with 
water, Similarly, it has been found that the addition of hydrogen 
to the alcohol vapour increases the proportion of ethylene when 
titanium dioxide is used as catalyst. Further observations with 
this catalyst at 400° show that acetaldehyde is not decomposed to 
any great extent into methane and carbon monoxide, but that it 
promotes the formation of ethane by combination of ethylene and 
hydrogen. 

Ethyl ether when passed over alumina at 380° is decomposed 
almost quantitatively into ethylene and water. With titanium 
dioxide, the dehydrating action takes place very slowly. At 210°, 
ethyl alcohol, when passed over alumina, gives ethyl ether as the 
chief product. H. M. D. 


The Determination of Atomic Weights. Marcet Guiciarp 
(Bull. Soc. chim., 1917, [iv], 21, 238—-241).—A general criticism 
of the methods used for determining atomic weights. Three con- 
ditions for such methods are given, namely: (1) as far as possible, 
analyse or synthesise oxygenated compounds; (2) perform simple 
chemical reactions only requiring a very small number of auxiliary 
substances, avoiding contact with water, air, or inert gases; (3) use 
complete methods, where all the compounds utilised or formed are 
weighed. W. G. 


Variable Atomic Weights, with some Reference to 
Geologic Time. H. 8. Suerron (Chem. News, 1917, 116, 
259—261).—A criticism of the theory of isotopes in which the 
author contends that the known facts do not warrant the conclusion 
that isotopic elements are inseparable. 

Estimates of geologic time based on radioactivity data are 
probably not nearly so precise as the statements of certain workers 
on radioactive problems would suggest. In view of the possible 
errors which are inherent in such estimates, it is considered that 
the radioactivity estimates are only of value in indicating the 
order of geologic eras. H. M. D. 


Atomic Frequency and Atomic Number. Frequency 
Formule with Empirical Constants. H.*Srantey ALLEN 
(Phil. Mag., 1917, [vi], 34, 478—487).—It is probable that some 
connexion exists between the characteristic frequency v of an 
element in the solid state and its atomic number J, and an attempt 
is made to establish this by making use of the various formule 
which have been put forward to express the relation between the 
atomic frequency and other physical properties. These formule 
are more or less empirical, and in some cases yield values for the 
atomic frequency which differ appreciably. For the majority of 
the elements, however, the calculated frequencies are found to 
satisfy the relation Wv=nv,, in which n is a whole number (the 
frequency number) and vy, a constant. The same element may 
have different frequency numbers for the different forms of the 


ant Ch Gh Ga G2 G80 - S&S Gr &. 


-—— @e@8F @ «es: @ 2 eo 2 Gara @ «oe 


aie 


ant 2.82 . 2 at oot oe UCU CUCU DS Oe 


GENERAL AND PHYSICAL CHEMISTRY. 


solid element, but, broadly speaking, the value of n varies in a 
periodic manner with the atomic number. The mean value of v, 
for the metallic elements is 21°3 x 10?. H. M. D. 


Electronic Frequency and Atomic Number. H. SranLey 
Auten (Phil. Mag., 1917, [vi], 34, 488—496. Compare preceding 
abstract).—The electron frequencies calculated from the maximum 
of the selective photo-electric effect, from the limiting photo-electric 
frequency, from the ionisation potential of gases, and from therm- 
ionic potentials appear to be related in a simple manner with the 
atomic number J of the element concerned. If v is the calculated 
electron frequency, then Nv=nvy, or Nv=(n+4)»,, in which a is 
an integer and v, is the fundamental electronic frequency= 
3289 x 10. The fundamental electronic frequency is thus about 
154 times the fundamental atomic frequency r,. H. M. D. 


Formulation of the Law of Multiple Proportions. D. 
BatarEFF (J. pr. Chem., 1911, [ii], 95, 397—-398).—It is pointed 
out that it is only in the case of simple series of compounds of two 
elements that the masses of the one element which unite with the 
same mass of the other element are to one another in the ratio of 
simple integers. For example, whilst the masses of carbon which 
unite with one part of hydrogen are in methane, ethylene, and 
acetylene respectively 3, 6, and 12, in methane, ethane, propane, 
hexane, eicosane, and anthracene they are 3, 4, 4°5, 5°143, 5°714, 
and 16°8. It would be better, therefore, to express the law as 
“The masses of the different elements in a compound are directly 
proportional to their equivalent weights or to simple multiples of 
their equivalents.” J.C. W. 


Absolute Determinations of Mass by means of the 
Micro-balance. J. Kramer (Chem. Zeit., 1917, 41, 773—774).— 
The ordinary form of torsion micro-balance is not suitable for direct 
weighings, and experiments have accordingly been made to ascer- 
tain the applicability of a balance of the usual type in the deter- 
mination of the weights of small quantities of substance. The 
balance described has a carrying capacity of 1 gram, the length of 
the beam is 154°4 mm., and its weight 7°825 grams. The addition 
of 0°1 mg. produces a displacement of the pointer amounting to 
48 divisions when the balance is unloaded, and this decreases to 
35 divisions for a load of 100 mg. and to 10 divisions for a load of 
1000 mg. Each division on the scale represents 0°35 mm. 

The results obtained with the balance, when suitable precautions 
are taken, are said to be quite satisfactory. H. M. D. 


Exact Weighings. Marce: Guicnarp (Bull. Soc. chim., 1917, 
[iv], 21, 233—235).—An examination of the temperature differ- 
ences between the two arms of a balance, due to the variation of 
external conditions. W. G. 


The Limitations of the Balance. Berrram Buiovunr (T., 
1917, 111, 1035—1039).—Series of weighings made by three inde- 


pendent observers on six balances of the best make showed variations 
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ranging from 0°4 to 1°6 mg. during a period of four months. These 
variations cannot be correlated with any known variation in the 
external conditions. The author is inclined to attribute the 
observed inconstancy to variations in the effective length of the 
arms of the balance resulting from fortuitous movements of the 
knife-edges. H. M. D. 


The Weighing of Evacuated Tubes. Marce. Guicuarp 
(Bull, Soc. chim., 1917, [iv], 21, 235—237).—The author prefers to 
use a sealed tube rather than one closed by a tap, and describes a 
method of weighing such an evacuated tube, filling it with gas, 
and determining the weight of gas thus entering. W. G. 


The Centenary of Charles Gerhardt. (Suppi. Bull. Soe. 
chim., 1916, 1—108).—An account of the proceedings of the meet- 
ing of the Société chimique de France on December 8th, 1916, in 
celebration of the centenary of Charles Gerhardt. There is in- 
cluded in it a full account of Gerhardt’s life and work by M. Mare 
Tiffenau, and a chronological list of his publications. 


Inorganic Chemistry. 


Action of Hydrogen Peroxide Solution on Lime-water 
and Iodine: Preparation of Ammonium Iodide. T. C. N. 
Broexsmit (Pharm. Weekblad, 1917, 54, 1373—1374).—In pres- 
ence of hydrogen peroxide solution, iodine reacts with lime-water 
to form the iodide, with evolution of gas, and formation of only a 
trace of iodate. With ammonium hydroxide the reaction takes 
place in accordance with the equation 2NH, + I, + H,O,=2NH,|I +. 
O,. A. J. W. 


Reaction between Ozone and Hydrogen Peroxide. Vicror 
Rotumunp and ALEXANDER BurcstaLiteR (Monatsh., 1917, 38, 
295—303. Compare A., 1913, ii, 773).—The velocity of the reac- 
tion between ozone and hydrogen peroxide has been examined in 
0°01N-sulphurie acid solution at 0°, the two substances being sepa- 
rately estimated in the reaction mixture by the method described in 
a previous paper (A., 1913, ii, 524). In presence of relatively large 
quantities of hydrogen peroxide, the reaction may be represented 
by the equation H,O, +0O,=H,O +20,, and the rate of disappear- 
ance of the ozone follows closely the equation for a unimolecular 
reaction. When the ratio of hydrogen peroxide to ozone is smaller, 
the ozone disappears more rapidly than the hydrogen peroxide, and 
this inequality in the quantities of ozone and hydrogen peroxide 
which are destroyed in a given interval of time increases as the 
concentration of the hydrogen peroxide is reduced. 
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The facts suggest that the interaction between ozone and hydro- 
gen peroxide is accompanied by the spontaneous decomposition of 
ozone and that hydrogen peroxide acts as a powerful catalyst in 
respect to the latter reaction. This theory also offers an explana- 
tion of previously recorded observations on the rate of decomposi- 
tion of ozone in dilute sulphuric acid solution (compare A., 1913, 
ii, 489), for it is highly probable that the ozonisation of oxygen is 
accompanied by the formation of traces of hydrogen peroxide. 


M. D. 


The Valencies of Nitrogen. Franz Wencet (Monatsh., 1917, 
38, 267—293).—The author considers that no conclusive evidence 
has yet been put forward in support of the view that four of the 
nitrogen valencies bear the same relation to the fifth. Whilst 
certain chemical observations suggest that there are two pairs of 
valencies which are identical in relation to the fifth valency, 
pkysico-chemical data seem to indicate that there are three valen- 
cies which are identical with regard to the fifth valency. From this 
it is inferred that the fifth valency does not always represent one 
and tiie same valency unit. 

An attempt is made to account for the behaviour of nitrogen 
compounds on the assumption that the valencies of nitrogen are 
divisible into two distinct groups, one of which includes two and 
the other three valencies which are equal in all respects. When 
quinquevalent nitrogen is transformed into tervalent nitrogen there 
is a lows of one valency from each group. This change is supposed 
to result in the formation of an intra-atomic double linking con- 
necting dissimilar nuclei. In support of this theory attention :s 
directed to the similarity between the amines and ethylene deriv- 
atives in respect of their capacity to form additive compounds. 

It is said that this hypothesis affords a satisfactory account of 
the chemistry of nitrogen compounds. H. M. D. 


Disodium Nitrite, an Additive Compound of Sodium 
Nitrite and Sodium. LEpwarp Braprorp Maxrep (T., 1917, 111, 
1016—-1019).—When solutions of metallic sodium and _ sodium 
nitrite in anhydrous ammonia are mixed together, a_ brilliant, 
yellow substance is precipitated which has the composition Na,NO),. 
The same substance is deposited on the cathode when a solution 
of sodium nitrite in perfectly anhydrous liquid ammonia is sub- 
jected to electrolysis. The substance is decomposed vigorously by 
water with the formation of sodium nitrite, sodium hydroxide, and 
hydrogen. By passing a current of moist nitrogen over the di- 
sodium nitrite, the action is moderated, and the resulting solution 


is found to be free from hydroxylamine and hyponitrite. 
M. D. 


Formation of Large Crystals in Zinc Rods and Wire. 
W. Fraenxex (Zeitsch. Elektrochem., 1917, 28, 302—304).—It has 
been observed that large crystals are often found in zine rods which 
have been worked mechanically. The author describes experiments 
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made with the object of ascertaining the conditions under which 
these large crystals are formed and the reasons for their formation. 
Rods of zinc of varying diameter were subjected to a temperature 
just below the melting point of zinc for some time, and after cooling 
were broken and the structure of the break examined. In some 
cases it was found that a recrystallisation of the metal had oc- 
curred, and that the cross-section of the break consisted of a single 
crystal, whilst in other cases only small crystals were observed. 
The author suggests possible explanations of the phenomenon, but 
is unable to decide on any one of the suggestions as the cause. A 
number of microphotographs of sections of zine rods before and 
after treatment are given in the paper. J. F. 8. 


Action of Hydrogen Peroxide on the Neutral Salts of Lead. 
V. Zorrer (Bull. Soc. chim., 1917, [iv], 21, 241—243. Compare A., 
1913, ii, 216, 465).—Neutral lead salts exert a more or less marked 
catalytic action on hydrogen peroxide. Using hydrogen peroxide 
(100 vols.), the catalysis is intense with soluble organic salts, and 
feeble with insoluble organic salts or mineral salts. With lead 
acetate one portion of the hydrogen peroxide yields lead peroxide, 
which then reacts with the remainder of the hydrogen peroxide, 
and at the end of the reaction there is no lead peroxide left. If the 
solid salt is used, the catalysis is at first moderate, but soon becomes 
violent and the mass becomes hot. The presence of acids lessens or 
hinders the catalysis by hindering the preliminary formation of 


the lead peroxide. [See also J. Soc. Chem. Ind., 1918, $37, 7a.| 
W. G. 


Some Compounds of Lead. V. Zorier (Bull. Soc. chim, 
1917, fiv], 21, 244—246. Compare A., 1913, ii, 216, 465, and 
preceding abstract)—Pure lead peroxide may be prepared by the 
addition of hydrogen peroxide to a solution of lead nitrate in 20% 
sodium hydroxide. Hydrogen peroxide may be used to differen- 
tiate between a normal and a basic lead salt. With the former it 
does not give any residual lead peroxide, but with the latter it 
does. Alkaline solutions of lead salts may be used as a delicate 
test for hydrogen peroxide, or conversely hydrogen peroxide in the 
= of sodium hydroxide may be used as a delicate test for 
lead. 

Contrary to the general opinion, it is found that lead peroxide 
is slowly attacked by mineral acids or aqueous solutions of alkali 
hydroxides. The process is, in all cases, very slow, the rate varying 
with the acid or alkali used. 

By heating together at 150° equal weights of lead nitrate and 
50% sodium hydroxide, an amorphous red lead is obtained, but 
if the proportion of lead salt is halved and the temperature raised 
to 160°, a microcrystalline red oxide is obtained. [See also J. Sor. 
Chem. Ind., 1918, 37, 7a.] W. G. 


The Dissociation Constants of Mercury Hydroxides. 
I. M. Kotrnorr (Chem. Weekblad, 1917, 14, 1016—1022).—The 
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dissociation of mercury hydroxide solution is a step-by-step process, 
and can be represented by the scheme 
He(OH), — HgOH’+OH’; HgOH’ — Hg" + OH’. 
A. J. W. 


Quantitative Investigations on the Corrosion of Resistant 
Glass by Sodium Hydroxide. C. J. van Niruwensure (Chem. 
Weekblad, 1917, 14, 1034—1040).—A comparison of the effects 
produced by heating sodium hydroxide solution in Jena and 
Laborax flasks. A. J. W. 


The Production of Colloidal Base Metals by Reduction of 
Solutions or Suspensions of Compounds at Higher 
Temperatures in the Presence of Protective Substances. 
Colloidal Nickel. C. Kerper (Ber., 1917, 80, 1509—1512).—The 
knowledge that near 200° nickel oxide and some nickel salts can be 
reduced to metallic nickel by hydrogen, has been applied to the 
production of colloidal nickel by reducing solutions or suspensions 
in glycerol containing gelatin or gum arabic as a protective colloid. 
For example, a solution of nickel formate and gelatin in glycerol 
at 200—210° when submitted to the action of a stream of hydrogen 
assumes a chestnut-brown colour. The colloidal solution remains 
unaltered in the air and is miscible with alcohol, but on treatment 
with water and centrifuging deposits the colloidal metal as a dark 
brown solid, containing 25—30% of nickel, which can again yield 
colloidal nickel solutions in dilute acetic acid, acidified water, 
glycerol, or alcohol. 

Other reducing agents can be applied to the same purpose ; nickel 
formate at 220° in glycerol solution in the presence of gelatin, is 
reduced by hydrazine hydrate with formation of a colloidal nickel 
solution of similar properties to that just described. Formaldehyde, 
hydroxylamine, and hypophosphorous acid can also be applied as 
reducing agents for the purpose, whilst gum arabic can be used in 
place of gelatin. The nickel formate can be replaced by nickel 
acetate or freshly precipitated nickel hydroxide. D. 9. 3. 


iso-and Hetero-poly-acids. XV. Critical Researches on the 
Constitution of the Hetero-poly-acids. Arraur RosenneiM and 
JOHANNES JANICKE (Zeitsch. anorg. Chem., 1917, 100, 304—354. 
Compare A., 1913, i, 413; ii, 59; 1914, ii, 58; 1915, ii, 266, 468; 
1916, ii, 333, 334; 1917, ii, 35).—A historical and theoretical paper 
in which the crystallographic, physical, and chemical properties of 
the iso- and hetero-poly-acids are summarised and the whole of the 
previous work is discussed. The earlier theories on the constitution 
of these acids are reviewed, including the application of Werner’s 
co-ordination theory. The last is found to be unsatisfactory, but 
the modification of this theory suggested by Miolati (A., 1908, 
ul, 595) and extended by Rosenheim provides the most satisfactory 
elucidation of the constitution of these substances. E. H. R. 
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Analytical Chemistry. 


New Form of Safety Pipette. A.S. Benruan (J. Ind. Eng. 
Chem., 1917, 9, 1047).—A three-way tap is attached to the top 
of an ordinary pipette by means of a short length of rubber tubing 
and a rubber bulb fitted with suitable valves is connected with 
the upper limb of the tap. The pipette is filled by pressing and 
releasing the bulb. The tap is then turned so as to admit air to the 
pipette, by which means the level of the liquid is lowered to thie 
mark, and then delivered. W. P. S. 


Preparation of Ammonium Citrate Solution and the 
Estimation of Insoluble Phosphoric Acid. Puiip McG, 
Suvey (J. Ind. Eng. Chem., 1917, 9, 1045).—Neutral ammonium 
citrate solution may be prepared by dissolving 1814°37 grams of 
citric acid in 6961 c.c. of water and 1760 c.c. of 28% ammonia, the 
water and ammonia being measured at 23°. The insoluble phos- 
phoric acid in acid phosphate may be estimated with practically 
identical results, whether or not the weighed portion has been washed 
previously with water, and preliminary washing of samples con- 
taining cyanamide does not appear to be necessary. It may be im- 
portant to use a neutral ammonium citrate solution in the case of 
ground tankage, whale guano, meat guano, fish, and similar mate- 
rials which have not been strongly acidified. W. P. 6. 


Micro-method for the Estimation of Inorganic Phos- 
phates in the Blood-serum. W. McKim Marriorr and F. H. 
Hagsster (J. Biol. Chem., 1917, 32, 241—243).—Full details of 
the method previously described (compare Howland, Haessler, and 
Marriott, A., 1916, ii, 269). H. W. B. 

The Perchlorate Method for the Estimation of the Alkali 
Metals. F. A. Goocn and G. R. Brake (Amer. J Sci., 1917, [iv], 
44, 381—386. Compare A., 1917, ii, 270).—In this method it is 
unnecessary to use an alcoholic liquid saturated with the substance 
to be precipitated, since the volume of the solution (97% alcohol 
containing 0°1% of perchloric acid) used for washing the precipitate 
may be so restricted that the solubility of the precipitated per- 
chlorates is insignificant. A single evaporation with a moderate 
excess of perchloric acid (0°1 c.c. for each 0°1 gram of salt) is not 
sufficient to convert considerable quantities of alkali chlorides (for 
example, 0°3 gram) completely into perchlorate; the residue should 
be treated with a further quantity of perchloric acid and again 
evaporated. For the separation of large amounts of insoluble per- 
chlorates from sodium perchlorate, the washed precipitate should 
be dissolved in a small volume of water and the evaporation with 
perchloric acid repeated. In the case of rubidium perchlorate, the 
precipitate should be digested for fifteen minutes with the alcoholic 
washing solution. It is to be noted that perchloric acid has a dis- 
tinct solvent action on glass. [See also J. Soc. Chem. Ind., 1918, 
37, 21a.] W. P. S. 
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Micro-method for the Estimation of Calcium and Mag- 
nesium in Blood-serum. W. McKim Marriorr and JoHN 
Howtann (J. Biol. Chem., 1917, 32, 233—239).—Full details of 
the method previously described (compare Howland, Haessler, and 
Marriott, A., 1916, ii, 269). H. W. B. 


Estimation of the Metal Content of Powdered Metals. 
F. Hopes (Zeitsch. angew. Chem., 1917, 30, 240).—The quantity 
of metallic tungsten in powdered tungsten which has been prepared 
by reduction with carbon may be estimated by igniting a portion 
of the sample in an open crucible; the increase in weight is due to 
oxidation of the metal to tungsten trioxide. As, however, the pow- 
dered metal usually contains small quantities of carbon and mois- 
ture, it is necessary to heat another portion of the sample in a 
current of oxygen, weigh the amounts of carbon dioxide and water 
given off, and correct the first weight accordingly. ww. F. &. 


Iodometric Estimation of Copper and Iron. Herm. Ley 
(Chem. Zeit., 1917, 41, 763).—Soluble cupric and ferric salts both 
liberate iodine from potassium iodide in acetic acid solution, and 
the iodine set free is a measure of the amount of cupric and ferric 
salts present. When it is desired to estimate copper in the presence 
of iron, the latter may be precipitated as ferric phosphate, which 
is insoluble in acetic acid and does not react with potassium iodide ; 
cupric phosphate, however, is readily soluble in acetic acid. The 
solution containing the cupric and ferric salts is treated with sodium 
phosphate solution, then acidified with acetic acid, potassium iodide 
is added, and the iodine is titrated with thiosulphate solution. The 
ferric salt is estimated by treating another portion of the original 
solution with potassium iodide and acetic acid, and titrating the 
liberated iodine; the difference between the volumes of thiosulphate 
solution used in the two titrations is equivalent to the quantity of 


ferric salt present. Aluminium and zine do not interfere. 
W. P. 8. 


Sensitive Reaction of Hydrogen Peroxide depending 
on the Formation of Dihydroxytartaric Acid. G. Denicis 
(Ann. Chim. anal., 1917, 22, 193).—A violet coloration is formed 
when a small quantity of dilute hydrogen peroxide solution is 
added to a mixture of 2 c.c. of 5% tartaric acid solution and 2 drops 
of 5% ammonium ferrous sulphate solution, and the mixture then 
treated with 6 drops of sodium hydroxide solution. The reaction 
may be obtained with a quantity of hydrogen peroxide not exceed- 
ing 0°05 mg. W..F. &, 


Estimation of Glycerol by the Iodide Method, using 
Small Quantities of Hydriodic Acid (Semimicro-iodide 
Method). R. Neumann (Zeitsch. angew. Chem, 1917, 30, 
234—237).—The author finds that this method (compare A., 1902, 
u, 111, 585; 1903, ii, 515) yields trustworthy results when only 
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about one-tenth of the usual quantities of sample and reagents are 

employed. The apparatus used has about one-eighth of the capa- 

city of the iodide apparatus described by Stritar (A., 1904, ii, 95). 
W. P.S. 


Oxidation of Organic Compounds with Chromic Acid. 
A. Winpaus (Zeitsch. physiol. Chem., 1917, 100, 167—169).— 
Certain organic compounds readily yield acetone and acetaldehyde 
when treated with chromic acid. The products can be separated 
by distillation and recognised by conversion into the comparatively 
insoluble p-nitrophenylhydrazones. In this way, cholesterol, 
coprosterol, and sitosterol, containing an isopropyl group, can be 
readily distinguished from the somewhat similar bile acids, which 
do not yield any acetone or aldehyde when oxidised by chromic 
acid. 

Methylpentoses, such as rhamnose, are similarly easily detected 
in the presence of other pentoses and hexoses by means of the 
chromic acid oxidation test. The test must be carried out under 
the prescribed conditions, involving the use of a solution of chromic 
acid in glacial acetic acid. If an excess of sulphuric acid is sub- 
stituted for the glacial acetic acid, levulose, and even dextrose, are 
found to yield acetaldehyde and other volatile products, which can 
form iodoform and insoluble p-nitrophenylhydrazones (compare 
Engfeldt, A., 1917, ii, 550). H. W. B. 


Formaldehyde as a Negative Catalyst in Sugar Reactions. 
H. Macer and G. Woker (Ber., 1917, 50, 1331—1335).—Form- 
aldehyde hinders the reducing action of dextrose or maltose in 
the Moore-Heller and Rubner tests, and especially the reduction 
of methylene-blue or picramic acid. Although formaldehyde has 
a more powerful reducing action on Nylander’s solution than the 
sugars, mixtures of them containing 1 c.c. of 40% formaldehyde 
to 0°5 c.c. of 1% dextrose or maltose do not affect this reagent. 
The aldehyde also hinders the reduction of Fehling and Pavy solu- 
tions by dextrose or maltose. J.C. W. 


Malic Acid and Citric Acid. T. C. N. Brorxsmir (Pharm. 
Weekblad, 1917, 54, 1371—1373).—Both malic acid and citric 
acid answer to the iodoform test, but can be distinguished by the 
fact that barium malate is not precipitated either in neutral solu- 
tion or in presence of acetic acid. A. J. W. 


Probable Accuracy, in Whole Blood and Plasma, of 
Colorimetric Estimations of Creatinine and Creatine. 
AnpDREW Hunter and Wa ter R. Campsett (J. Biol. Chem., 1917, 
32, 195—-231. Compare Wilson and Plass, A., 1917, i, 360, and 
Gettler and Oppenheimer, A., 1917, ii, 184).—The authors have 
prepared a series of curves showing the rate at which the colour 
utilised as the basis of a creatinine estimation develops, not only 
in pure aqueous solutions, but also in the various circumstances 
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in which it is applied to the analysis of blood. A comparison of 
these curves reveals the presence or absence of substances capable 
of producing a colour similar to that arising from creatinine. In 
plasma, the only substance capable of simulating the reaction for 
creatinine is dextrose, and its influence on the estimation of 
creatinine is shown to be too small to have much practical import- 
ance. In whole blood, however, an unknown substance is present 
which, although reacting more slowly than creatinine, contributes 
in the Folin technique an appreciable fraction of the total colour 
developing within ten minutes. On laking the blood, a much 
larger amount of this unknown substance is set free and passes 
into the protein-free filtrate. The filtrates from autoclaved blood 
or plasma also contain relatively large quantities of the substance 
which reacts similarly to creatinine. 

A consideration of these results indicates that although the 
Folin method estimates the preformed creatinine of plasma with a 
satisfactory approximation to accuracy, the results obtained by the 
same method for the preformed creatinine of whole blood are on 
the average about 50% higher than the truth. The technique of 
Myers leads to a still greater exaggeration of the preformed 
creatinine of blood. The Folin method for creatine, whether 
applied to whole blood or to plasma, also gives decidedly erroneous 
results, liable to be in the former case about twice and in the 
latter about four times as high as the amount actually present. 

H. W. B. 


Estimation of Fecal Indole. Oar Berceio (J. Biol. Chem., 
1917, 32, 17—-22).—The feces are mixed with potassium hydroxide 
solution and the indole distilled over in an ordinary Kjeldahl dis- 
tillation apparatus. Any ammonia in the distillate is removed by 
a second distillation after acidifying with dilute sulphuric acid. 
The final distillate is treated with sodium f-naphthaquinone- 
sulphonate and alkali, and the blue indole compound formed ex- 
tracted with chloroform and estimated colorimetrically (compare 
Herter and Foster, A., 1906, ii, 134, 910). H. W. B. 


Improvement of the Volumetric Method of Estimating 
Albumin by means of Potassium Ferrocyanide. Presence 
of Rapidly Decomposable Proteins in certain Urines. 
Ep. Justin Mvuewuer (Bull. Sci. Pharmacol., 1917, 24, 221—224; 
from Chem. Zentr., 1917; ii, 325. Compare A., 1917, ii, 555).—In 
the previous communication the author has described a method of 
estimating albumin in urine, and pointed out that the immediate 
occurrence of the colour change with iron alum (after addition of 
3°5 c.c. of potassium ferrocyanide necessary for the saturation of 
the acidified water) is indicative of the absence of albumin. Sub- 
sequently, however, it has been observed that the colour change 
can also occur in the presence of readily decomposable proteins. 
These differ from the albumins known in urology. They do not 
yield a precipitate when warmed or when treated with acetic acid. 
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They are precipitated by warm trichloroacetic acid and give pre- 
cipitates with cold trichloroacetic acid, cold nitric acid, and 
Esbach’s reagent, which gradually dissolve when warmed. <A cold 
solution of potassium ferrocyanide in acetic acid yields a pre- 
cipitate which is stable when warmed; saturated ammonium 
sulphate or sodium acetate solution gives a precipitate soluble in 
water, whilst precipitates are not produced by sodium chloride or 
magnesium sulphate. The proteins are readily hydrolysed when 
warmed or in acetic acid solution. They are rendered more stable 
by addition of ammonium sulphate. 

For the volumetric estimation, urine (50 c.c.) is treated with so 
much finely divided ammonium sulphate (8—9 grams) that a 
volume of 55 c.c. is attained; the solution is filtered, and 11 cc. 
of the filtrate are used for the titration. H. W. 


Adaptation of Winkler’s Method to Biological Work. 
W. J. V. Osternovut and A. R. C. Haas (/. Biol. Chem., 1917, 
32, 141—-146).—The apparatus consists of two glass tubes 30 cm. 
long and 27 mm. in diameter joined together by rubber tubing and 
furnished with rubber stoppers at the free ends (all the rubber 
tubing and stoppers used in the apparatus should be coated with 
paraffin). One of the rubber stoppers is connected with a series 
of smaller glass tubes (13 mm. inside diameter) joined by rubber 
tubing with only enough space between them to permit the inser- 
tion of a clamp. The larger tubes are filled with the solution 
containing the organisms of which the oxygen metabolism is to be 
investigated. To estimate the oxygen in the solution at any time, 
the organisms are first allowed to gravitate to the bottom of the 
two tubes, and then the lower one, containing the organisms, is 
clamped off and removed. The smaller tubes are then filled 
successively with alkaline potassium iodide, manganese chloride, 
and concentrated hydrochloric acid, each being separated from the 
other by means of the clamps. By releasing the clamps, the 
reagents are successively introduced into the oxygenated solution, 
and finally the contents are run into a beaker and titrated with 
thiosulphate, as in Winkler’s method for the estimation of oxygen 
in solutions. 

The advantages claimed for the apparatus are that it permits 
the removal of the organisms before adding the reagents, and also 
the addition of the reagents without danger of contamination by 
oxygen. Modifications are described whereby it is possible to take 
samples of the solution for analysis at intervals during an experi- 


ment. H. W. B. 
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The Arc Spectrum of Tantalum on the International 
Scale. Hepwic Josewski (Zeiisch. wiss. Photochem., 1917, 17, 
79—96).—Accurate measurements have been made of the wave- 
lengths of lines in the are spectrum of tantalum between A 7000 
and A2430. The observations, which are compared with those 
obtained previously by Exner and Haschek, also afford information 
relative to the intensity and the sharpness of the lines. 

There is no evidence of the occurrence of pairs of lines with a 
constant difference of frequency as suggested by Paulson (compare 
A., 1915, ii, 196). H. M. D. 


The Photographic Spectra of Meteorites. Sir Witiiam 
Crookes (Phil. Trans., 1917, [A], 217, 411—430).—The spectra of 
thirty meteorites have been examined with the aid of a spectro- 
graph characterised by certain novel features, which are described. 
The use of a quartz slit has given very satisfactory results, the 
difficulty attending the production of a true knife-edge being solved 
by making a very narrow bevel on the front of the quartz plate 
and thereby producing a jaw with an angle of 90°. The bevelled 
edge is quite opaque in consequence of refraction, and to prevent 
light passing through the flat part of the plate, the plane surface 
of the quartz was coated with gold by cathode deposition. 

The most striking result derived from the spectral examination 
of the thirty aerolites is the similarity in composition and the small 
number of elements which are present. Making due allowance for 
differences in the photographic activity of -the elements in their 
are spectra, it is found that only ten of the known elements are 
present. These elements are iron, chromium, magnesium, nickel, 
silicon, sodium, manganese, potassium, aluminium, and calcium, and 
of these, the first four only are present in quantity. Excepting the 
results for three aerolites, it is found that the relative proportions 
of the several elements are approximately the same in all. This 
suggests that the aerolites have a common origin in the disruption 
of some stellar body for which the process of cosmical evolution is 
complete. The siderites would appear to have a different origin, 
or may possibly have formed the solid nucleus or core from which 
the chromium and other elements have been separated, leaving the 
magnetic elements iron and nickel as a residue in the familiar ferro- 
nickel meteorites. H. M. D. 


Hydrogen and Calomel Electrodes. Gitserr N. Lewis, 
Tuomas B. Bricuron, and Revusen L. Sepastran (J. Amer. Chem. 
Soc., 1917, 39, 2245—2261. Compare Lewis and Randall, A., 1914, 
ul, 802).—The results of a number of investigations on (i) the poten- 
tial of the hydrogen electrode in solutions of hydrochloric acid and 


VOL. OXIV. ii. 3 


ii. 26 ABSTRACTS OF OHEMICAL PAPERS. 


potassium hydroxide of various concentrations, (ii) the dissociation 
constant of water, (iii) the potential of calomel and silver chloride 
electrodes in solutions of potassium chloride and hydrochloric acid, 
(iv) methods of establishing definite and reproducible potentials 
at the boundaries between solutions, and (v) on improvements in 
the experimental technique of such determinations, are recorded 
at some length. An electrolytic hydrogen generator which supplies 
a continuous stream of pure dry hydrogen is described. Electrodes 
of gold coated with a layer of iridium are recommended as the most 
suitable for measuring hydrogen ion potentials, since they very 
rapidly acquire the correct potential and then remain constant. 
Pieces of apparatus are described in which the hydrogen, calomel, 
and silver chloride electrodes are most conveniently and accurately 
built up. A device for maintaining a constant and easily repro 
ducible surface of contact between two liquids is also described. 
All measurements were made at 25°, and the following results, each 
the mean of many experiments, are given in the paper: 


1. Hg,HgCl,KCl 0°1M||V.F.; e= —0°0529 volt. 

2. Hg,HgCl,HCl 0°1M||KCl 0-1M,HgCl,Hg; ¢=0°0278 volt. 
3. Ag,AgCl,HCl 0°1M||KCl 0°1M, AgCl,Ag; e=0°0278 volt. 
4. Ag,AgCl,HCl 0-01M||KCl 001M, AgCl,Ag; ¢=0°0272 volt. 


The values of the 2.M.F. in 2, 3, and 4 afford very good con- 
firmation of the validity of the formula of Lewis and Sargent (A., 
1909, ii, 369) for calculating the potential difference between liquid 
surfaces. 


5. H,,HCl 01M, HgCl,Hg; e=0°3989 volt. 
6. H,,HCl 0-1M||KCl 01M, HgCl,Hg; e=0°4267 volt. 


The value 0°4267 found for the combination 6 can be obtained 
by calculation from the experimental values of combinations 5 
and 2. 


7. H,,HCl 0°01M, HgCl,Hg; e=0°5105 volt. If this value is 
combined with that obtained from combination 8, the value of the 
combination 9 can be calculated. 

8. Hg,HgCl,HCl 0°01M||KCl 0°01M, HgCl,Hg; e=0°0272 volt. 

9. H,,HCl 0°014||KCl 0°01M@, HgCl,Hg; e=0°5377 volt. 


. The difference between the 7.M.F. of cells 5 and 7, that is 0°1116 
volt multiplied by F’ (23074), gives the free energy of dilution of 
hydrochloric acid, which equals 2573 cals. From this value, the 

‘ degree of ionisation of 0°1M, 0°03M, and 0°01M@ potassium chloride 
is found to be respectively a=0°780, 0°865, and 0°930. 

Making use of the foregoing potential values, the value of the 

#.M.F. of the normal calomel electrode is calculated in terms of 


the value of the normal hydrogen electrode. The following values 
are obtained : 


(2) Hg,HgCl,HCl 0°1M||KCl 0°14, HgCl,Hg; e=0°0012 volt. 


(db) H,,H (4M) || HCl, 001M, H,; e= —0°0644 volt. 
(c) H,,H*(M)||V.2.; e=0°2828 volt. 
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In all cases (a), (b), and (c), the contact potential is eliminated. 
Consequently, if the potential of the normal hydrogen electrode is 
taken as zero, the potential of the normal calomel electrode is 
—0°2828 volt. 

10. H,,KOH 0°1M||KCl 0°1M, HgCl,Hg; e=1°0833 volts. 

11. H,,KOH 0°01M||KCl 0°01M, HgCl,Hg; e=1°0820 volts. 

The dissociation constant of water is calculated from the hypo- 
thetical combination H,,OH/(M4)||H*(/)H,; e=0°8278 volt, and 
the value X,,=1°012 x 10-™ obtained. It is shown that the values 
of the #.M.F. obtained when the gas pressure is changed do not 
vary more than 0°00001 volt from the values calculated from the 
thermodynamic equation. J. F.S8. 


Free Energy of Hydrochloric Acid in Aqueous Solution. 
Il. Arruur A. Noyes and James H. Exuis (J. Amer. Chem. Soc., 
1917, 39, 2532—2544. Compare A., 1916, ii, 369).—In continuation 
of previous measurements of the H.M.F. of cells of the type 
H,| HCl| HgCl| Hg, the authors have replaced the calomel electrode 
by a silver chloride electrode with the object of obtaining more 
accurate data for acid solutions of low concentration. Data are 
recorded for solutions varying in concentration from 0°3 to 0°001V 
at 15°, 25°, and 35°. The changes in the free energy and total 
energy attending the transfer of one gram-molecule of hydrogen 
chloride from solutions of varying concentration to a 0°1-solution 
are calculated from the data, and it is inferred that hydrochloric 
acid is by no means completely ionised in 0°003/-solution. 

On the assumption that the ionic activity and the ionic concen- 
tration can be regarded as equal in the case of this dilute solution, 
the authors have recalculated the activity coefficients for hydro- 
chloric acid in solutions varying in concentration from 0°003 to 
45N. As before (loc. cit.), these activity coefficients are found to 
diverge from the conductivity ratio A/A, by about 10% in the 
case of a 0'1N-solution. The calculated activity coefficients diminish 
with increase in the concentration of the acid up to 0°5¥, but 
increase rapidly as the concentration of the acid is further 
increased. H. M. D. 


Potential of the Bromine Electrode: Free Energy of 
Dilution of Hydrogen Bromide: Distribution of Bromine 
between Several Phases. Gitperr N. Lewis and Hyman 
Storch (J. Amer. Chem. Soc., 1917, 839, 2544—2554).—A 
platinum iridium electrode immersed in a solution of potassium 
bromide or hydrobromic acid containing free bromine has been 
wed in the determination of the poteniial of the bromine electrode 
by measurements of the Z.M.F. of the cells obtained by combina- 
tion of this with the calomel or the hydrogen electrode. The acid 
cell affords the more trustworthy results, and the value of the 
bromine potential for a solution containing bromine and bromide 
on in molar concentration against the normal hydrogen electrode 


is found to be —1°0872 volts. 
| 
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By measuring the 7.M.F. of the cell H,|HBr|AgBr|Ag for 
HBr concentrations equal to 0°01, 0°03, and 0°1N, it has been found 
that the ionic activity coefficients are very nearly equal to those 
previously found for HCl at the same concentrations. 

The determination of the ratio of distribution of bromine between 
carbon tetrachloride and aqueous solutions of 0°001N- and 0°1N- 
hydrobromic acid has shown that the constant 

K =[HBr,] /[HBr][Br,] 
has nearly the same value as the constant for a solution in which 
the hydrobromic acid is replaced by potassium bromide. 

By passing a current of dry air through solutions of bromine in 
carbon tetrachloride, it has been found that the vapour pressure 
of the bromine is proportional to the concentration of the solution 
when this is measured in terms of molar fractions. H. M. D. 


Ionisation and Polymerisation in Cadmium Iodide 
Solutions. RK. G. Van Name and W. G. Brown (Amer. J. Sci., 
1917, [iv], 44, 453—468. Compare A., 1917, ii, 455).—In the 
further investigation of the constitution of cadmium iodide solu- 
tions, measurements have been made of the #.M.F. of cells in 
which iodine electrodes are in contact with iodine—cadmium iodide 
solutions, and also of the freezing points of solutions containing 
cadmium iodide and varying proportions of iodine. 

The freezing-point data show that the freezing point of a 
cadmium iodide solution is depressed to the extent of about 1°4° 
per mol. of added iodine. This lowering is very nearly the same 
for solutions in which the cadmium iodide concentration is varied 
considerably. The facts point to the existence of polymerised mole- 
cules in considerable quantity. 

From the #.M.F. data it is possible to calculate the iodine ion 
concentration in iodine-cadmium iodide solutions, and by extra 
polation to zero iodine concentration to obtain the iodine ion con- 
centration for pure solutions of cadmium iodide. For the more 
dilute cadmium iodide solutions examined (0°01 and 0°125 molar) 
the data are in agreement with the assumption that complex mole- 
cules are present, but the behaviour of the stronger solutions does 
not appear to be compatible with this hypothesis. 

The assumption that complex molecules of the type (CdI,), are 
the only complex molecules formed is found to be insufficient to 
reconcile the observations which have been made according to the 
distribution, freezing-point, and #7.M.F. methods. H. M. D. 


A Comparison of the Activities of Two Typical 
Electrolytes. G. A. Linuarr (J. Amer. Chem. Soc., 1917, 39, 
2601—2605).—Measurements of the 7.M.F. of cells of the type 
H,|HCl|HgCl|Hg have been made for solutions containing from 
0°01 to 16°0 mols. of hydrogen chloride in 1000 grams of water. 
From the results, the ionic activities are calculated and compared 
with the corresponding values for potassium chloride. On the 
assumption that these thermodynamic quantities afford a measure 
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of the degree of ionisation of the two electrolytes, it is found that 
there is a considerable divergence between the degrees of ionisation 
even in dilute solution, whilst in concentrated solutions the 
divergence is enormous. H. M. D. 


Specific Heats and Heats of Fusion of Triphenylmethane, 
Anthraquinone, and Anthracene. Jor: H. HILpEpranp, 
(Miss) Atice D. Duscuax, A. H. Foster, and C. W. Berne (/. 
Amer. Chem. Soc., 1917, 39, 2293—-2297).—The specific heat and 
latent heat of fusion of triphenylmethane, anthraquinone, and 
anthracene have been determined in a calorimeter similar to that 
described by Lewis and Randall (A., 1911, ii, 371). The specific 
heats were determined over several temperature ranges. The 
materials were contained in vessels of quartz glass or “pyrex” 
glass, and consequently the specific heat of these substances had to 
be determined. The following values were obtained: pyrex glass, 
s=0°174+0°00036¢; quartz glass, mean value over the range 
20-—320°, s=0°2161; triphenylmethane, solid, s=0°186 + 0°00277¢, 
liquid, s=0°479; anthraquinone, solid, s=0°258+0°0007¢, liquid, 
s=0°66; anthracene, solid, s=0°280+0°0007¢, liquid, s=0°509. 
The following heats of fusion were also obtained: triphenylmethane, 
17°8 cal.; anthraquinone, 37°4 cal.; anthracene, 38°7 cal. It is 
pointed out that the specific heat equation for triphenylmethane 
is not trustworthy for extrapolation to lower temperatures, as the 
range of temperature from which it was obtained was so small 
(20—60°), and it is also suggested that the temperature coefficient 


of the specific heat is much larger than would be expected. 
J. F. §S. 


The Entropy of the Elements and the Third Law of 
Thermodynamics. Gi.serr N. Lewis and G. E. Gipson (J. 
Amer. Chem. Soc., 1917, 39, 2554—2581).—A theoretical paper 
in which the authors have calculated the entropies of the elements 
and applied the results in testing the theorem of Nernst, which 
may be regarded as equivalent to the statement that the entropy 
of every substance is zero at the absolute zero of temperature. On 
the assumption that the entropy of a substance is known at one 
temperature, the entropy at any other temperature can be calcu- 
lated if the specific heat is known for the interval of temperature 
concerned. It is shown that the entropy may be calculated by a 
graphical method which does not necessitate any assumption in 
regard to the exact form of the heat capacity equation. The calcu- 
lated atomic entropies show with respect to atomic weight or atomic 
number the same kind of periodicity which characterises certain 
other properties of the elements. 

_ According to the equation AF —AH = — TAS, in which AF is the 
increase in free energy, AH the increase in total energy, and AS 
the increase in entropy for any isothermal change, it is possible to 
calculate the free energy of formation of any compound from its 
elements if the entropies of the compound and of the elements and 
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the heat of formation of the compound are known. Conversely, 
the entropy change associated with the formation of a compound 
from its elements can be calculated from the equation if the changes 
in total and free energy are known. 

The entropy differences, thus calculated, for a number of com- 
pound substances are found to agree satisfactorily with those which 
are derived from the atomic and molecular entropies, calculated 
according to the method referred to above, in which it is assumed 
that the entropies of the elements and compounds are zero at the 
absolute zero of temperature. 

This agreement is considered to afford new support for the so 
called third law of thermodynamics. H. M. D. 


Determination of Boiling Points in Capillary Tubes. 
Frreprica Emicn (Monatsh., 1917, 38, 219—223).—An open glass 
tube 7—8 cm. long, of external diameter 0°6—1°2 mm., and with 
a wall 0°1 mm. thick, is drawn out at one end to a fine capillary 
approximately 2 cm. long and of 0°05—0°1 mm. diameter. The 
end of the capillary is immersed in the liquid to be examined, and 
when about half a cubic millimetre has entered, the tip is sealed 
by contact with a flame. If this operation is successful, the 
capillary will have a minute bubble at the extreme end covered 
by a liquid plug nearly 1 millimetre in length. The tube is 
attached to a thermometer and warmed in a bath in which the 
heating liquid is 4—5 cm. deep. As the temperature is raised, the 
plug of liquid ascends the capillary, and the b. p. is registered 
when the plug reaches the level of the surface of the heating liquid 
outside. The method is, naturally, restricted to pure substances. 

D. F. T. 


An Efficient Apparatus for Fractional Distillation under 
Diminished Pressure. Wiitiam A. Noyes and GLenn S. SKINNER 
(7. Amer. Chem. Soc., 1917, 39, 2718—2720).—A modified Claisen 
flask is used. The side-tube of the flask is bent upwards and fused 
on to a simple fractionating column, and into the side of the neck 
of the flask is fused a separating funnel. The flask can thus be 
used for large or small fractions by regulating the flow of liquid 
from the separating funnel, and successive fractions may be intro- 
duéed without losing the vacuum. W. G. 


Studies in Catalysis. VIII. Thermochemical Data and 
the Quantum Theory. High Temperature Reactions. 
Wrttiram Cupmore McCuttaca Lewis (T., 1917, 111, 1086—1102. 
Compare tbid., 457).—According to the radiation theory and the 
quantum hypothesis, the heat of a reaction Q is given by the equa- 
tion 9 = Vh(Sv.—v,), in which WV is the Avogadro constant, h the 
Planck constant, =v, the sum of the critical frequencies of the react 
ing substances, and Xv, the corresponding quantity for the resultant 
products. This relation has been previously deduced by Haber 
(Ber. Deut. physikal. Ges., 1911, 18, 1117), who calculated the 
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critical frequencies of substances for which the requisite data were 
not available by means of the semi-empirical relation v,/v,—=/ M/m, 
in which v, is the characteristic ultra-violet frequency, v, the 
characteristic ultra-red frequency in terms of which the specific 
heat may be represented, M the molecular weight of the substance, 
and m the mass of an electron. The use of this equation involves 
considerable uncertainty in regard to M, and in Haber’s treatment 
of the problem in its application to the formation of a salt, such 
as sodium chloride, from its elements, the quantity Sv, is arbitrarily 
made equal to half the sum of the critical frequencies of the elements 
instead of the entire sum. 

By making the assumption that the ultra-violet quantum breaks 
the bond between two adjacent atoms, which are both thereby 
rendered chemically active, it follows that one quantum character- 
istic of sodium plus one quantum characteristic of chlorine will 
suffice to bring about the change represented by 2Na + 2Cl=2NaCl. 
Hence, 2VAvyucq — NA(vy, + vo) should be equal to the heat of 
formation of two gram-molecules of sodium chloride. This relation 
is identical with that which follows from the introduction of the 
arbitrary assumption which is characteristic of Haber’s method of 
treatment. 

The application of -the equation to the calculation of the heat of 
formation of sodium chloride may be briefly indicated. From the 
wave-length (A=52,) of the characteristic infra-red band, 
vy =0°0577 x 104. By means of the square root relation (see above), 
vy = 19°27 x 1014, from which the critical increment Vhvy,¢, =182,290 
cal. Similarly, the sum of the critical increments for 1 gram atom 
of sodium and 1 gram atom of chlorine is found to be 85,000 cal. 
The heat of formation of the salt is therefore 182,290 —85,000= 
97.290 cal., which agrees with the observed value, 97,800 cal. 

Similar calculations have been made in respect of other sub- 
stances for which the requisite data are available, and the results, 
when compared with the observed heats of reaction, show a degree 
of agreement which supports the validity of the equation connect- 
ing the heat of reaction and the critical frequencies. H. M. D. 


Thermochemical Studies. Danie Laceriér (J. pr. Chem., 
1917, [ii], 96, 26—34).—A theoretical paper in extension of the 
earlier mathematical discussion (A., 1904, ii, 382, 605; 1905, 
ti, 76, 677) of the heat of formation of carbon compounds, the 
thermal effect of the intramolecular linkings being especially con- 
sidered from the author’s point of view. D. F. T. 


Thermochemical Studies. The Constitution of Benzene 
and of some Condensed Aromatic Hydrocarbons con- 
sidered from the Thermochemical Point of View. Davie. 
Lacertor (J. pr. Chem., 1917, [ii], 96, 35—49).—The relative 
stability of the cyclic hydrocarbons, containing rings larger than 
cyclopentane as compared with the smaller rings such as cyclo- 
propane, is attributed to the strain in reducing the angle between 
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the carbon valencies in the latter causing an endothermic effect, 
whereas, in the author’s view, the enlarging of the valency angle 
in the formation of hexatomic and bigger rings produces an 
exothermic effect if the ring is a plane one. Mathematical argu- 
ments are adduced in favour of this theory, and the annexed formule 
are suggested for benzene, naphthalene, anthracene, and phen- 
anthrene respectively. 
2 AD ODD DR 
| ir [a @ “i 
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The Standard Unit in the Thermochemistry of Organic 
Compounds. W. Swienrostawski (J. Amer. Chem. Soc., 1917, 
39, 2595—2600).—The values obtained for the heats of combustion 
of naphthalene, benzoic acid, and sucrose in recent measurements 
are compared and discussed. In terms of the 15° calorie, the most 
probable values for the heat of combustion of 1 gram of substance, 
weighed in air, are: naphthalene, 9612 Cal. ; benzoic acid, 6311 
Cal. ; sucrose, 3945 Cal. 

To obtain satisfactory agreement in thermochemical data, it is 
recommended that the heat capacity of calorimetric bombs should 
be determined by a standard method involving the use of a standard 
combustible substance. The question whether the heat of combus- 
tion is to be expressed in terms of kilo-joules or calories should be 
determined by the International Congress. Until the standard 
substance has been decided on, the calibration of calorimetric 
bombs should be based on one or other of the above values for the 
heats of combustion of naphthalene, benzoic acid, or sucrose. 

H. M. D. 


Improved Form of Pyknometer. Marks Nuipte (J. Amer. 
Chem, Soc., 1917, 39, 2387—-2388).—A modification in the cap of 
ths side arm of a pyknometer to provide for any liquid which may 


be driven out of the instrument by expansion during the weighing. 
J. F.S. 


Improved Victor Meyer Vapour Density Apparatus. 
D. A. MacInnes and R. G. Kretiine (J. Amer. Chem. Soc., 1917, 
39, 2350—2354).—Improvements to the Victor Meyer vapour 
density apparatus in connexion (i) with the means of introducing 
the substance, (ii) with the vaporisation tube, are described. It is 
pointed out that when the cork of the usual form of the apparatus 
is withdrawn to allow of the admission of the substance under 
investigation, there is a certain amount of cooling of the air inside 
the tube, also there may be a certain amount of spirting of the 
liquid on to the walls of the vaporisation tube. Both these effects 
will produce errors. The authors suggest a means of introducing 
the substance at the bottom of the bulb, and at the temperature of 


GENERAL AND PHYSICAL CHEMISTRY. ii. 33 


the vaporisation tube. A long glass tube reaching almost to the 
bottom of the vaporisation tube is fitted by means of a rubber 
stopper in the neck of the apparatus. A brass rod, fitted with a 
hook at its lower end, passes down this tube and is made air-tight 
at the upper end by means of a rubber tube. The substance under 
investigation is placed in a small bulb which has a long capillary 
neck (2—3 cm.) bent twice at right angles. This is placed on the 
brass hook and the rod drawn up until the bulb neck just touches 
the enclosing glass tube. When the temperature of the vaporisa- 
tion vessel is constant, the bulb is broken by drawing the brass rod 
slightly further up the tube. 

It is stated that the air in the ordinary vaporisation tube not 
being all at the same temperature is the cause of many errors. To 
obviate these, the authors suggest a modified form of vaporisation 
vessel. This consists of a large test-tube 25 cm. long and 5 cm. 
diameter, which carries a rubber stopper, through which passes a 
capillary delivery tube and a straight tube 28 cm. long and 1°5 cm. 
diameter. The latter tube is placed centrally, reaches almost to 
the bottom of the outer vessel, and carries the breaking apparatus 
described above. The whole apparatus is placed in a large boiling 
tube in the usual manner. It is to be pointed out that with this 
apparatus, owing to the sudden rush of air when the tube of material 
is broken, the usual eudiometer and pneumatic trough are use- 
less, and must be replaced by a gas burette. Trial experiments 
are described with numerical details for bromine, ethyl alcohol, and 
diethyl ether. The results are in every way quite good. 

J. F. 8. 


Convergence of the Liquid and Solid Volume Curves 
to Absolute Zero. Gervaise Le Bas (Chem. News, 1917, 116, 
307—308).—It is shown that, in general, the solid and liquid curves 
converge to absolute zero. This applies to types of substances where 
the liquid volume curve is steeper than the solid curve, where the 
volume of the resultant solid is greater than that of the liquid. 

WwW. PF. &. 


The Relation between Temperature and Molecular 
Surface Energy, for Liquids between -80° and 1650°. 
F. M. Jaecer (Zeitsch. anorg. Chem., 1917, 101, 1—214).—The 
author has determined the surface tension and molecular surface 
energy of about 200 organic liquids between — 80° and 250°, and 
of about 50 inorganic substances in the molten condition between 
300° and 1650°. The method employed was to determine the burst- 
ing pressure of bubbles of the liquid blown on the end of a capillary 
tube of known diameter just immersed in the liquid. For high- 
temperature work, the substance under examination was melted in 
a vessel of platinum or platinum—rhodium heated in a resistance 
furnace, the capillary tube being of the same material. The com- 
plicated apparatus used is described and illustrated in great detail. 
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In the specially designed manometer, normal octane was used in 
contact with mercury; it is strongly recommended as an_ ideal 
liquid for this purpose. 

For each of the substances examined a table is given, in which is 
detailed, for each temperature at which observations were made, 
(1) the surface tension x in ergs per square centimetre, calculated 
from the equation y=rH /2, where r is the radius of the capillary 
and #H is the bursting pressure in dynes; (2) the density, d, of the 
liquid ; (3) the molecular surface energy in ergs per square centi- 
metre, where p= x(M/D)i; (4) the specific cohesion A?=2y/(g.d); 
(5) the quantity (A°M/)/7, where T is the absolute temperature of 
the melting point; (6) the temperature coefficient of the molecular 
surface energy, dp/dt. Every substance examined was carefully 
purified and its density determined at different temperatures, special 
methods being developed for the high-temperature measurements. 
For many of the substances y-¢ and p-¢ curves are given. 

_ It has been demonstrated by Edtvés, from van der Waals’s law 
of corresponding states, that for normal, non-associated liquids 
dp/dt should be a constant=2°25 ergs per 1°, whilst for associated 
liquids the temperature coefficient should be smaller. Further, it 
can be shown thermodynamically that if du/dt is a constant, the 
specific heat of the surface layer must be the same as that of the 
bulk of the liquid. 

The great number of u-t curves now examined illustrates well 
the constitutive character of molecular surface energy. The curves 
are rarely straight lines, the value of the temperature coefficient, in 
the case of organic liquids, generally falling, but sometimes increas- 
ing, with rising temperature. In general, in a series of related 
substances, such as alcohols, fatty acids, or esters, at a given 
temperature, the value of p increases with the molecular weight. 
The introduction of increasing quantities of halogen into hydro- 
carbons also increases the molecular surface energy. Isomeric sub- 
stances, such as ethylene dichloride and ethylidene chloride, show 
wide differences. The value of du/dt is fairly constant for a series 
of related substances, but marked exceptions sometimes occur; thus 
formic acid has an exceptionally low value. In the primary, 
secondary, and tertiary aliphatic amines, the values of u and dyp/dt 
increase very markedly with increasing carbon content, the lower 
members of the series having abnormally low temperature 
coefficients. Of isomeric primary amines, those with straight carbon 
chains have greater molecular surface energy than those with 
branched chains. Unsaturated substances, such as allylamine, have 
higher values of « than the corresponding saturated compounds. 
Formamide has an exceptionally low temperature coefficient, 0°89 
erg per 1°, similar to that of water. This fact is probably to be 
associated with its high dissociating power. 

The unsaturated character of aromatic compounds is accompanied 
by increased values of uw. The halogenated compounds show in- 
creasing values of » with increasing molecular weight. Position 
isomerides show marked differences ; for example, of the three nitro- 
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phenols, the para-compound has the greatest and the ortho-com- 
pound the least molecular surface energy. In the nitroanisoles the 
differences are much less marked, probably because here there is no 
mobile hydrogen atom. The molecular surface energy of aniline and 
its homologues is much higher than that of any of the primary alli- 
phatic amines up to heptylamine. The introduction of a or 
nitro-groups into aniline increases the value of y, as in the hydro- 
carbons. The surface energy relationships of many other aromatic 
compounds are discussed. 

Specially interesting are the p-t curves for such substances as 
p-azoxyanisole, p-azoxyphenetole, and anisaldazine, which form 
anisotropic liquids (liquid crystals). The curve consists of two 
distinct portions with a sharp minimum where the liquid passes 
from the anisotropic to the normal form. The temperature 
coefficient of the anisotropic liquid is always greater than that of 
the normal liquid, a fact which is contrary to Eétvés’s conclusion 
that a lower temperature coefficient indicates a greater degree of 
molecular association. It is concluded that in substances of this 
class, very complex and little understood changes are brought about 
by heat. 

"The relationships among the haloids of phosphorus, arsenic, 
antimony, and bismuth are in general similar to those among organic 
halogen compounds, the values of x and p increasing with the 
molecular weight, whilst the magnitude of du/dt is more or less 
normal. Quite different, however, are the haloids of the alkali 
metals lithium, sodium, potassium, rubidium, and cesium. For 
the same metal, the surface tension x of the molten salt decreases 
with increasing atomic weight of the halogen from fluorine to iodine, 
and also decreases, for the same halogen, with increasing atomic 
weight of the metal. The values of » vary in an irregular manner, 
whilst du/dt is in all cases abnormally small. Other salts investi- 
gated include sulphates, nitrates, borates, molybdates, and 
tungstates of the alkali metals. 

Tt is concluded that at high temperatures the law of correspond- 
ing states cannot hold for molten salts, which are probably highly 
ionised, and that Edtvés’s rule, based on the validity of this assump- 
tion, that a low value of du/dt indicates a high degree of associa- 
tion in the liquid, is therefore invalid. Also, since dy/dt is by no 
means constant for organic or inorganic liquids, the specific heat 
of the surface layer must be different from that of the rest of the 
liquid, and the surface energy must be, at least in part, of a kinetic 
nature. 

The author has investigated the empirical rule, discovered by 
Walden, that for many non-associated liquids the quotient obtained 
by dividing the molecular cohesion by the absolute temperature of 
(a) the melting point or (+) the boiling point is a constant, in 
the case of (a) 3°65 and of (b) 1:15 approx. The values of these 
two “constants”’ have been calculated and tabulated by the author 
for about 200 different substances, which are divided into four 
groups according to the manner in which either value varies from 
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the mean. The rule is evidently only approximate, and many 
variations occur which cannot be explained on the ground of mole. 
cular association. The greatest irregularities occur, however, among 
inorganic salts. E. H. R. 


Solubility and Internal Pressure. Jorn H. HiLpesranp 
(J. Amer. Chem. Soc., 1917, 39, 2297—2301. Compare A., 1916, 
ii, 518).—Where Raoult’s law is obeyed by a solution, the solubility 
of the solid at the absolute temperature 7’ may be calculated by 
means of the expression log V = — LTT, /4°58(7,,—T7), where WV is 
the solubility expressed in terms of molecular fractions, Z is the 
molecular heat of fusion, and 7, the melting point in absolute 
degrees. The author has calculated the solubility of anthracene, 
anthraquinone, p-dibromobenzene, phenanthrene, and_tripheny]- 
methane at 25° by means of the formula, and compared these values 
with the experimentally determined solubilities (see this vol., i, 62) 
in some eight solvents. Iodine has been treated similarly. The 
divergence of the solubility from the calculated value is considered 
along with the internal pressure of the solvent, and it is shown 
in the case of anthracene, which has practically the calculated solu- 
bility in carbon disulphide, that its solubility decreases with 
decreasing internal pressure for non-polar liquids. In the case of 
alcohol, a polar liquid, the divergence from the calculated solubility 
is much greater, a fact which agrees with the third rule previously 
stated (loc. cit.). J. F.S. 


Formation of Additive Compounds in Aqueous Solutions. 
Stability of Hydrates and the Determination of Hydration 
in Solution. James Kenpatt, James Exiot Boocr, and James C. 
Anprews (J. Amer. Chem. Soc., 1917, 39, 2303—-2323).—The 
results of previous work on the formation of additive compounds 
are summarised, and the general rules established in this work are 
recapitulated and extended to aqueous solution (A., 1914, i, 858, 
1069; 1915, i, 15, 80; 1916, i, 599, 707). Since water can function 
both as a weak acid and a weak base, the extent of hydration in 
aqueous solutions should be found to increase with the increasing 
acidity or basicity of the solute. The known hydrates of acids and 
bases are reviewed in the paper, and it is shown that only the 
stronger acids and bases yield compounds with water which are 
capable of isolation. A number of freezing-point determinations 
with solutions of varying concentrations of the following acids, 
acetic, B-hydroxypropionic, a-hydroxypropionic, citric, d-tartaric, 
hydrofluoric, phosphoric, and hydrochloric, have been carried out. 
The results in all cases conform exactly with the above-mentioned 
prediction. A critical discussion is given of the factors which must 
be taken into consideration in the determination of hydration in 
solution by the freezing-point method. The question of the hydra- 
tion of salts is treated in a preliminary manner, and it is shown 
that the hydration follows the order of the scheme 

Ce< Rb<K<NH,<Na< li 
and NO, <<Cl< Br< I. J. F.S. 


———4 @Gm«_er ww O&O ™ 25 O85 


a. a ee ee ee ae I 


_ SB ete me eo 2 ae Ge aeeelC lCrlCU UC 


GENERAL AND PHYSICAL CHEMISTRY. ii, 37 


Mechanism of the Ionisation Process. Janes KsgnpAL 
and JAMES Exior Booce (J. Amer. Chem. Soc., 1917, 89, 
9323—2333).—The results of a number of papers by the authors 
(see preceding abstract) have indicated an intimate and general 
connexion between ionisation and the formation of compounds in 
solution. In the present paper the authors advance the hypothesis 
that ionisation is preceded by combination between solvent and 
solute, and is, indeed, a consequence of such combination. This 
point of view combines the current ionic and hydrate hypotheses, re- 
ferring conductivity in solutions to the dissociation of solute—solvent 
complexes into radicles of opposite charge. The actual mechanism 
of the ionisation process under this assumption, with its relation to 
phenomena such as unsaturation, association, and high dielectric 
constant, is briefly discussed. It is shown that compound forma- 
tion between solvent and solute may be postulated in all conduct- 
ing solutions, and that the distinction still commonly retained 
between the two components is arbitrary and misleading. The 
general evidence in favour of the hypothesis is given in a pre- 
liminary form, attention being centred on a few fundamental points 


only. J.F.S. 


Soap Bubbles as Models of Crystal Structure. M. J. 
MarswaLt (J. Amer. Chem. Soc., 1917, 89, 2386—2387).—It is 
shown that when small soap bubbles of uniform size are produced 
on the surface of a soap solution, they form a symmetrical network 
which is in reality the simple face-centred lattice as found in 
crystals of pure metals. These bubble aggregates can readily be 
produced and projected on the screen, and so serve to show causes 
of crystal structure and the method of building up of crystals. The 
best effects are produced by using a solution of sodium oleate to 
which glycerol has been added, and blowing the bubbles by means 
of a glass tube which has been constricted to 1 mm. diameter by 
drawing, and then further constricted to a very fine tip by allow- 
ing the walls of the 1 mm. tube to fall together in a smoky flame. 
The jet should be at right angles to the surface of the soap solution 
when the bubbles are blown. J. F.S8. 


Formation of Crystals inGels. Harry N. Homes (J. 
Physical Chem., 1917, 21, 709—733).—The influence of silicic acid 
gels on the formation of crystals has been examined by experiments 
in which one of two reacting soluble substances was added to a 
solution of silicic acid, which was then allowed to set. The second 
substance, dissolved in water to give a solution having a greater 
osmotic pressure than the jelly, was then brought into contact with 
the upper surface of the jelly and slow diffusion allowed to take 
place. If an insoluble substance is produced by the reaction, this 
forms within the jelly, and the slow diffusion process leads to the 
formation of large, well-developed crystals. Perfectly formed tetra- 
hedral erystals of copper may, for instance, be obtained by the 
diffusion of hydroxylamine hydrochloride into a silicic acid gel con- 
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taining copper sulphate. Other substances obtained in crystalline 
form by this method were silver dichromate, gold, lead iodide, 
mercuric iodide, basic mercuric chloride, silver sulphate, silver 
acetate, and basic lead chromate. 

The capillarity associated with the gel structure is supposed to 
be partly responsible for the observed crystal growth, and a similar 
influence is brought into play when the fine-grained precipitation 
membrane begins to be formed. In support of the theory that the 
capillary diffusion is the chief factor in the phenomenon, it has been 
observed that well-formed crystals may be obtained by allowing 
slow diffusion to take place through flowers of sulphur, barium 
sulphate, or alundum. 


Properties of Mixed Liquids. III. Law of Mixtures. I. 
J. Livineston R. Morean and Mary A. Grices (J. Amer. Chem. 
Soc., 1917, $9, 2261—2275. Compare A., 1916, ii, 224, 296).— 
With the object of testing the validity or otherwise of the simple 
law of mixtures, the surface tension of a number of homogeneous, 
mixtures has been determined by the drop-weight method at two 
temperatures in each case. The lower temperature was 10° or 15° 
and the higher temperature 40°. The following mixtures in a series 
of compositions were measured: (a) Binary mixtures: benzene- 
toluene, benzene-ethyl propionate, benzene—chlorobenzene, benzene- 
methyl butyrate, benzene—propyl acetate, benzene—acetone, toluene- 
ethyl propionate, toluene—chlorobenzene, toluene—methy] propionate, 
toluene—ethyl formate, acetone—chlorobenzene, chlorobenzene-ethy]| 
propionate, ethyl lactate-propyl acetate, chlorobenzene—methy]| 
butyrate, amyl 8-phenylpropionate—methyl] propionate, and acetone- 
propyl acetate. (b) Ternary mixtures: benzene—toluene—ethy]l 
propionate, benzene—toluene—chlorobenzene, benzene—toluene- 
methyl propionate, and benzene-toluene—acetone. (c) Quaternary 
mixtures: benzene—toluene-ethyl propionate—chlorobenzene, benz- 
ene-toluene—methyl propionate—ethyl lactate, and benzene—toluene- 
methyl butyrate—propyl acetate. (d) Quinary mixture: benzene- 
toluene-methyl butyrate—propyl acetate-methyl propionate. It is 
shown that ten of the above-mentioned mixtures follow rigidly the 
law of mixtures in the form Pyin = laPat+hP)+, ete. (where the 
summation of the relative weights /,, J), etc., is equal to unity. Of 
these mixtures, six were of two constituents, two of three con- 
stituents, one of four constituents, and one of five constituents. 
Where variations appear, the observed value is invariably less than 
that calculated from the law. These deviations increase in magni- 
tude with increased temperature, and are always at a maximum at 
both temperatures for that mixture which contains equal weights 
of the constituents. Although the deviations might be due to the 
magnitude of the difference in the surface tension values of the 
constituents when pure, the effect is probably negligible and merges 
into the more important factor—the nature of the constituent. An 
example of the latter is chlorobenzene, which renders every mixture 
in which it is present abnormal. The deviation of a complex mix- 
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ture is not a summation of the deviations of the pairs of liquids of 
which it could be made, but is of the same order as these. It is 
further shown that chemical interaction for binary mixtures could 
not be the cause of the maximum deviation invariably found at a 
composition of 50% by weight of the two constituents, whereas this 
behaviour is shown to be exactly what might be expected if the one 
liquid by its simple, physical presence influenced the value of the 
property of the other, and the conclusion is consequently drawn 
that the mixture law considered is a rigid law provided no chemical 
action takes place between the constituents and neither liquid 
influences the value of the property of the other. J. F. 8. 


Properties of Mixed Liquids. IV. Law of Mixtures. II. 
J. Livincston R. Morcan and AnpDRew J. ScaRert, jun. (J. 
Amer. Chem. Soc., 1917, 39, 2275—2293. Compare preceding 
abstract)—The surface tension of the following binary mixtures, 
(i) water—acetone, (ii) acetone-ethyl alcohol, (iii) phenol—acetone, 
(iv) phenol-ethyl alcohol, (v) benzene—acetic acid, (vi) benzene— 
ethyl alcohol, (vii) benzene—methy] alcchol® (viii) acetone—methy] 
alcohol, (ix) ethyl alcohol—methyl alcohol, and (x) benzene—phenol, 
has been determined by the drop-weight method over a range of 
concentrations and temperatures. The curves representing the 
variation in surface tension with concentration are in general with- 
out maxima or minima, but that of (v) shows a minimum, whilst 
(ii) and (viii) show maxima. The comparison of the experimental 
results with those calculated by means of the mixture law of Morgan 
and Griggs leads to the following observations, which fall into three 
groups: (a) the systems (i), (iii), (iv), (v), (vi), (vii), and (x) give 
values smaller than the calculated values; () systems (ii) and (viii) 
give values larger than the calculated values; (c) the remaining 
system, (ix), gives a slight positive deviation at 0°, no deviation at 
30°, and a slight negative deviation at 45°. 

The position and magnitude of the maximum deviation, from the 
mixture law, found when the deviation is plotted against the con- 
centration of one constituent, divides the systems into two classes. 
In one class the maximum deviation, always very small, is found 
for a mixture containing 50% by weight of each constituent. The 
systems falling into this group are (ii), (viii), and (ix). The only 
explanation of this behaviour is that it is due to the physical effect 
of the one liquid on the other, since an equal weight of the two 
constituents brings about the effect. 

Systems of the other class, on the contrary, exhibit a maximum 
deviation, usually large, and at some other concentration than 50% 
which corresponds always with some simple and even relation 
of the molecular weights of the constituents, that is, corresponds 
with a definite chemical formula. The cause of this, according to 
the theory put forward by Denison (A., 1913, ii, 30), is the 
actual production of a compound. The molecular compounds 
found to exist in the binary mixtures of liquids examined are: 
COMe,,10H,O, 2PhOH,COMe,, PhOH,2EtOH, C,H,,2CH,°CO,H, 
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2C,H,, EtOH, CsH,,MeOH, and 4PhOH,3C,H,. The existence of 
these compounds in solution is confirmed by density and _ vis- 
cosity measurements. The compound C,H,,2CH,°CO,H shown to 
exist in the system benzene-acetic acid is particularly interest- 
ing when considered in the light of the results of other 
methods, which lead to the conclusion that acetic acid is always 
polymerised into double molecules in benzene solution. These 
methods are such, however, as would fail to show a combination of 
the solvent with the polymerised solute, even if it did exist; and 
hence the evidence found here is not only not inconsistent with 
other evidence, but gives a wider point of view on the process which 
has been designated hitherto as a simple polymerisation. J. F. 8. 


System of Recording Rate of Chemical Reaction. Jamzs 
W. McBain (Chem. News, 1917, 116, 315—-316).—It is suggested 
that the usual expression for denoting the velocity constant of a 
reaction may be replaced by a number which has a direct physical 
significance. For instance, it may be written k=1/t (remainder of 
. the expression), wheresk is the present rate constant of the reaction 
and ¢ is the time the reaction has proceeded, or kt = (remainder of 
the expression). It is necessary to give the value of & and also the 
value of the unit of time (minutes or hours). The value of & is, 
however, always set at unity, and the unit of time is chosen accord- 
ingly ; the equation then becomes t= (remainder of the expression). 
The chief advantage is that the proposed “unit of time” gives a 
direct idea of the rate of the reaction. W. P. S. 


Contact Catalysis. III. Witper D. Bancrorr (J. Physical 
Chem., 1917, 21, 734—775. Compare A., 1917, ii, 566; this vol., 
ii, 13).—-A review of the literature relating to the action of poisons 
in contact catalytic reactions. The changes in over-voltage pro- 
duced by certain ions are supposed to be effects which are com- 


parable with retarded or inhibited contact catalytic reactions. 
H. M.D. 


Revision of Atomic Weights in 1916. E. Mores (J. Chim. 
phys., 1917, 15, 433—469).—A review of the work on the deter- 
mination of atomic weights published during 1916. H. M. D. 


Errors affecting the Determination of Atomic Weights. 
VI. Surface Actions as a Source of Errors in Weighing. 
Pu. A. Guye and E. Motes (J. Chim. phys., 1917, 15, 360—404. 
Compare A., 1916, ii, 385, 386, 432, 445).—A further consideration 
of the errors involved in the accurate determination of equivalent 
weights, in which the authors direct attention to the anomaly, first 
pointed out by Hinrichs (compare A., 1893, ii, 163, 316; 1894, 
ii, 276), that the value of the combining ratio is a function of the 
quantity of substance used in the determinations. It is considered 
that the available data afford clear evidence that such a relation 
does actually exist, but the interpretation given by Hinrichs is 
considered to be unacceptable 
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By reference to data obtained in recent work on the determina- 
tion of atomic weights, it is found that all series of measurements 
do not show the occurrence of such a connexion between the com- 
bining ratio and the quantity of substance operated on, but that 
this is confined to series of determinations in which the quantities 
of substance employed have been determined by weighing in air, 
the reduction to a vacuum being effected by calculation. This 
suggests that the anomaly is due to surface condensation of air, 
water, etc., and it is shown that the curves which express the rela- 
tion between the experimental combining ratio and the weight of 
substance operated on can be satisfactorily accounted for on this 
hypothesis. The average relative deviation attributable to this 
source of error is 1 in 20,000, but it is sometimes as high as 1 in 
10,000. H. M. D. 


Errors affecting the Determination of Atomic Weights. 
VII. Surface Actions as a Source of Errors in Weighing. 
Pu. A. Guye and E. Mores (J. Chim. phys., 1917, 15, 405—432. 
Compare preceding abstract).—Experiments have been made with 
silver in the form of a solid block and with finely powdered zinc 
oxide with the object of ascertaining the magnitude of the errors 
which may be ascribed to the formation of a surface film when 
these substances are weighed in the air. In the case of silver, the 
error involved amounts to 2x 10-5 gram per gram of silver. This 
value is to be regarded as a minimum, the actual error in practice 
depending on the humidity of the air in the balance case, on the 
nature of the surface of the metal, and on other factors. The 
error attributable to surface condensation, according to the experi- 
ments with zinc oxide, is of the order 0°2 to 0°4x 10-5 gram per 
gram of substance. 

It is shown that errors of this order of magnitude affect the value 
of the second decimal figure when the atomic weight of the element 
under consideration is greater than 100. The errors in question 
should be eliminated in atomic weight measurements by actually 
weighing the substances involved in a vacuum. The possibility of 
making such weighings has been greatly increased as a result of 
recent improvements in the technique of various forms of micro- 


balance. H. M. D. 


Graphical Interpolation of Tabulated Data. Horace G. 
Demine (J. Amer. Chem. Soc., 1917, 39, 2388—2392)—A method 
is described, based on the principle of a triple parallel alignment 
chart, whereby the interpolated values required from data may be 
rapidly obtained by a graphic method. It is claimed, for example, 
that the adoption of this principle to logarithm tables would reduce 
the amount of space occupied by such tables to about 10% of that 
now necessary. J. F. 8. 
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Inorganic Chemistry. 


Revision of the Atomic Weight of Bromine. Normal 
Density of Hydrogen Bromide Gas. CLarence Kenworrny 
Reman (J. Chim. phys., 1917, 15, 293—333).—A full account of 


work already published (compare A., 1917, ii, 137, 200). 
H. M. D. 


Revision of the Atomic Weight of Bromine. Normal 
Density of Hydrogen Bromide Gas. WALLACE JENNINGs 
Murray (J. Chim. phys., 1917, 15, 334—359).—A full account of 
work previously published (A., 1917, ii, 201). H. M. D. 


Chemical Reactions in the Corona. I. Ozone Formation. 
F. O. Anverece (J. Amer. Chem. Soc., 1917, 39, 2581—2595).— 
An account is given of some preliminary observations which have 
been made on the formation of ozone during the passage of a current 
of oxygen through a tube in which corona discharge is maintained. 
The results suggest that a condition of equilibrium is rapidly 
attained. It is hoped that the study of this and other reactions in 
the corona discharge will throw some light on the connexion between 
ionisation and chemical reaction. H. M. D. 


Analytical Control of the Ammonia Oxidation Process. 
G. B. Taytor and J. D. Davis (J. Ind. Eng. Chem., 1917, 9, 
1106—1110).—In the catalytic oxidation of ammonia by means of 
atmospheric oxygen for the production of nitric acid, the following 
reactions take place: 

4NH;+50,=4NO+6H,O .... . (i) 
4NH, + 30,=2N,+6H,O y 


and the possibility of the second reaction being produced by means 
of an intermediate reaction, 


4NH,+6NO=5N,+6H,O .... . (3) 


was pointed out by Reinders and Cats (A., 1912, ii, 248). Evi- ' 
dence that this third reaction does take place under certain 
conditions has been obtained in the case of a badly con- 
structed oxidiser, in which irregular cooling of the catalyst was 
produced locally by currents of the burned gases. Samples taken 
from points near the cool places contained ammonia, whereas in 
samples taken outside the catalyst chamber the proportion of 
ammonia was low. It was probable that most of this ammonia 
‘passing such points was subsequently “burned” by the hot nitric 
oxide. Effective working in a converter depends on maintaining 
conditions which promote reaction (1) and are unfavourable to 
reaction (2). [See further 7. Soc. Chem. Ind., 1918, 37, 54a.| 
C. A. M. 
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The Solubility of Silica. Vicror Lenner and Henry BaLpwin 
Merritt (J. Amer. Chem. Soc., 1917, 839, 2630—2638).—The solu- 
bility of silica in water and in aqueous solutions of hydrochloric 
and sulphuric acids of varying concentration has been measured at 
95° and 90°. With gelatinous silica, a condition of equilibrium is 
reached after a few hours or days, but with ignited silica much 
longer periods are required for the attainment of saturation. The 
results seem to show that the solubility of gelatinous silica is in- 
dependent of the method of preparation of the substance, and that 
ignited silica will give solutions of the same concentration when the 
equilibrium condition is reached. 

The solubility increases with the temperature, and at a given 
temperature decreases with increase in the concentration of the 
acid. Carbon dioxide has no measurable influence on the solubility 
of silica. The results are not only of interest in connexion with 
the estimation of silica, but possess considerable geological 
significance. H. M. D. 


Polysulphides of the Alkali Metals. III. Solidifying 
Points of the Systems, Sodium Monosulphide-Sulphur, 
and Potassium Monosulphide-Sulphur. Jonn Smeatn THomas 
and ALEXANDER Rute (T., 1917, 111, 1063—1085. Compare T., 
1914, 105, 177, 2819).—The freezing-point curves for mixtures of 
sulphur with sodium monosulphide and potassium monosulphide, 


derived from observations on the rate of cooling of the mixtures in 
a current of dry nitrogen, show the existence of a complete series 
of compounds of the formula R,S,, where z is a whole number 
having the maximum value 5 in the sodium series and 6 in the 
potassium series. 

The members of the potassium series of compounds resemble 
closely the corresponding rubidium and cesium compounds (Biltz 
and Wilke-Dérfurt, A., 1905, ii, 162; 1906, ii, 283, 611), but the 
sodium compounds differ from their analogues in appearance and 
properties. This difference is also shown in the comparative 
stabilities of compounds of corresponding composition and in the 
maximum combining power of the metals. 

The rate at which the polysulphides lose sulphur when heated in 
a steady stream of hydrogen at regularly increasing temperatures 
has also been examined. The results obtained indicate that the 
disulphides of both metals are very stable compounds from which 
sulphur can only be removed with difficulty at 700—800°. This 
suggests that the polysulphide molecules contain two atoms of 
sulphur which are combined differently from the remaining atoms 
of sulphur. The disulphides are represented by the formula 
R-S-S*R, and the higher polysu)phides by formule, such as 

a and hein OR 
R°S-S-R R:S-S:R 

Molecular weight determinations by the boiling-point method in 

ethyl alcohol solution gave numbers less than those required by the 
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formula R,S,. These results favour the simple formula R.S,, as 
opposed to the doubled formula R,S, suggested by Bloxam (T., 
1900, 77, 753). The difference between the actual results and 
those required by the formula R.S, are attributed to ionisation. 

No evidence of intermediate compounds, such as the ennea- 
sulphides (Bloxam, /oc. cit.), has been obtained in wees ig 


Ammoniacal Copper-Mercury Derivatives. [. ANDERLINI 
(Gazzetta, 1917, 47, ii, 171—176. Compare A., 1912, ii, 764).— 
The compound, CuHgBr,,4NHs, is obtained in dark blue crystals 
by mixing boiling solutions of ammoniacal cupric bromide and 
mercury bromide dissolved in potassium bromide. If this com- 
pound is dissolved in a warm solution of ammonium bromide and 
the solution treated with mercury bromide dissolved in potassium 
bromide, free ammonia being present, but not in excess, the com- 
pound, CuHg.Br,,4N Hs, is obtained in bright blue scales or needles. 

R. V. S. 


Observations on the Rare Earths. IV. The Purification 
of Gadolinium. Louis Jorpan and B. Suirn Hopkins (J. Amer. 
Chem. Soc., 1917, 39, 2614—2623).—The results of experiments are 
described in which the attempt has been made to separate 
gadolinium from rare earth mixtures by the fractional precipitation 
of the dimethyl phosphates, bromates, and glycollates. 

Fractionation of the dimethyl phosphates rapidly removes 
europium and samarium completely, and gadolinium of considerable 
purity is obtained from the middle fractions. The terbium which 
is present in this material can be removed by fractionation of the 
bromates. The glycollate method rapidly removes samarium from 
gadolinium, but has little effect on the removal of terbium. 

The method recommended for the separation of gadolinium from 
rare earth mixtures is first to remove cerium by the bromate method 
and fractionally crystallise the residue. The less soluble fractions 
contain only europium, samarium, gadolinium, and neodymium, 
which are converted into the dimethyl phosphates and again frac- 
tionated. The least soluble fractions will then consist of high-grade 
gadolinium. Any remaining traces of samarium can be removed 
by precipitation with sodium glycollate. H. M. D. 


Revision of the Atomic Weight of Samarium. Analysis 
of Samarium Chloride. 0O. J. Srewarr and C. James (J. Amer. 
Chem. Soc., 1917, 839, 2605—2614).—A fractionation method for 
the extraction of samarium from its admixtures with the other rare 
earth metals is described. The pure samarium oxide was converted 
into the chloride, SaCl,,6H,O, which was dried, finely powdered. 
and heated below 100° until most of the water of crystallisation had 
been driven off. The temperature was then raised to 180°, and 
finally to 300°, the tube heing traversed by a current of dry 
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hydrogen chloride. The anhydrous salt was then removed, finely 
owdered, and heated to its melting point in contact with hydrogen 
chloride, which was then displaced by nitrogen and finally by air. 
The atomic weight of the samarium was derived from the ratio 
SaCl,:3Ag. A series of preliminary experiments in which the 
individual results were not in good agreement gave a mean value 
Sa=150°45, and a final series of eight determinations in close agree- 


ment gave a mean value Sa=150°43. H. M. D. 


Precipitation, Stability, and Constitution of Hydrated 
Ferric Oxide Sols. I. Marks Nemwte (J. Amer. Chem. Soc., 
1917, 39, 2334—-2350).—A systematic study of the precipitation 
of hydrated ferric oxide sols of varying purity and concentration 
by means of potassium sulphate. The sols were prepared by 
oxidising a solution of ferrous chloride containing 1 gram equiva- 
lent of ferrous chloride in 400 c.c. of solution by means of 3% 
hydrogen peroxide. The solutions were then dialysed and diluted 
to the required concentrations. The content of iron and chlorine 
was estimated, and the relative stability determined by measuring 
the volume of a standard solution (4//800 or M/1600) of potassium 
sulphate required to effect complete precipitation of the sol. <A 
number of series of such clear sols were prepared, and in each series 
the iron content was constant, whilst the chlorine content varied. 
The results show that for a given iron concentratidn the stability 
increases with the chlorine concentration, whilst for sols of given 
purity, that is, for sols which have the same ratio, Fe/Cl, the 
stability decreases as the concentration increases, this being most 
pronounced in very pure sols. It is shown that the maximum 
purity of a sol may be ascertained by graphic extrapolation. A 
general discussion is given of the results of Nicolardot and Duclaux 
(A., 1905, ii, 167; 1906, ii, 677). The author advances a chemical 
theory of the constitution of hydrated ferric oxide sols to explain 
the relationship between stability and composition. J. F.S. 


A New Oxychloride of Tin. Harry F. Ketter (J. Amer. 
Chem. Soc., 1917, 39, 2354—2356).—During the examination of 
metallic objects found in the aboriginal cemetery on Hogtown 
Bayou, Santa Rosa County, Florida, the author noticed a number 
of cavities, in a piece of tin, which were lined with small, shining 
crystals. The crystals were mostly in the form of thin plates, but 
some were acicular. On heating, the substance melts and gives off 
acrid fumes which form a white sublimate without a trace of 
moisture. Analysis of a small quantity of the material leads to a 
composition corresvonding with the formula SnCl,,8nO. [See also 
J. Soe. Chem. Ind., 1918, 87, 29a.] ; J. F.S. 


Solubility of Bismuth Oxychloride in Hydrochloric Acid 
and its Relation to Complex Formation. Artur A. Noyes, 
Frank W. Hay, and James A. Beattie (J. Amer. Chem. Soc., 
1917, 39, 2526—-2532).—The electrical conductivity of a solution 
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of hydrochloric acid is diminished by the addition of bismuth 
chloride. The observed diminution can be most satisfactorily inter. 
preted on the assumption that chlorobismuthic acid of the formula 
H,BiCl, is formed. 

Measurements of the solubility of bismuth oxychloride in hydro. 
chloric acid solutions of varying concentration at 25° afford sup- 
port for this hypothesis in the case of the more concentrated solu- 
tions, whilst for the less concentrated acid solutions the solubility 


data suggest that the predominant complex acid has the formula 
HBiC),. H. M. D. 


Mineralogical Chemistry. 


Crystal Structure of Copper Pyrites determined by X-Rays. 
Cuartes L. Burpicx and James H. Ettis (J. Amer. Chem. Soc., 
1917, $9, 2518—2525).—The X-ray interference effects obtained 
with a crystal of copper pyrites (CuFeS,) show that the iron and 
copper atoms together form a face-centred tetragonal lattice, the 
planes perpendicular to the tetragonal axis consisting of alternate 
layers of copper atoms and iron atoms. The sulphur atoms are 
located on an exactly similar face-centred lattice, the planes of 
sulphur atoms being situated at equal distances from the planes of 
iron and of copper atoms in each of the three axial directions. 

The density of copper pyrites, calculated from the weights of the 
atoms and the distances between the atom planes, is 4°24, whilst 
the observed densities recorded in the literature lie between 4°1 and 


4°3. H. M. D. 


Tungstenite, a New Mineral. R. C. Wetts and B. 8S. Burter 
(J. Washington Acad. Sci., 1917, 7, 596—599).—This mineral, a 
tungsten sulphide, probably WS,, occurs intimately intermixed with 
other minerals in a compact ore from the Emma mine in the Little 
Cottonwood district, Salt Lake Co., Utah. Under the microscope, 
it is seen as feathery flakes resembling graphite in appearance. It 
is lead-grey and opaque with metallic lustre, and soft enough to 
mark paper. D about 7:4 (calculated from 6°43 of the specimen 
analysed, allowing for impurities). The mineral is unattacked by 
hydrochloric or nitric acid. but is decomposed by aqua regia. It 
is not oxidised by roasting in air. A bulk analysis of the ore gave: 
W. 8S. Fe. Zn. Mn. Ni. Pb. As. Sb. Cu. Ag. SiO,. HO. Total. 
44-7 29-1 88 04 06 03 41 10 08 13 04 03 OF 92-5 
corresponding with WS.,, 61°5; pyrites, 17°3; tennantite and tetra- 
hedrite, 8°1; galena, 4°7%. In chemical composition and physical 


characters the mineral is analogous to molybdenite (MoS.,). 
L. J. 8. 


The Photographic Spectra of Meteorites. Sir Witiia 
Crookes (Phil. Trans., 1917, [A], 217, 411—430).—-See this vol., 
ii, 25. 
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Analytical Chemistry. 


Gas Interferometer Calibration. Junius Davip Epwarps 
(J. Amer, Chem. Soc., 1917, 39, 2382—2385).—A simple method 
of calibrating a Rayleigh-Zeiss gas interferometer is described. This 
differs mainly from the older method of using two gases of different 
refractive indices in using dry air free from carbon dioxide in both 


sides of the apparatus and changing the ‘pressure of one side. 
J. F.S. 


The Direct Determination of the Hygroscopic Coefficient. 
Freperick J. Auway, Mittarp A. Kiinz, and Guy R. McDote 
(J. Agrie. Research, 1917, 11, 147—165).—An investigation of 
Hilgard’s method for the determination of the hygroscopic coefficient 
of soils (compare U.S. Dept. Agric. Div., Chem. Bull., 1893, 38). 
If carried out exactly as described, it gives trustworthy results, but 
it is more convenient to replace the sheets of glazed paper by shallow 
aluminium or copper trays. The absorption boxes must not be 
increased in size, and a larger number of samples must not be ex- 
posed in one box. The hygroscopic coefficient increases with rise 
in temperature (compare Lipman and Sharp, A., 1912, ii, 84). 
Preliminary drying of soils at 100—110° does not affect their hygro- 


scopicity, and soils may be ground in steel mortars te pass through 
al mm. sieve without affecting this coefficient. It is preferable to 
expose the soil for twenty-four rather than for twelve hours, and it 
is essential to use only a very shallow layer of soil. Transference of 
the exposed soil from the boxes to weighing bottles must be per- 
formed rapidly, or the results obtained will be too low. W. G. 


Estimation of Sulphur in Urine. H. J. Hampurcer (Zeitsch. 
physiol. Chem., 1917, 100, 221—240. Compare A., 1916, ii, 641). 
—Application of the method previously described to the estimation 


of inorganic and ethereal sulphate and of neutral sulphur in urine. 
H. W. B. 


Gravimetric Estimation of Sulphuric Acid and Barium 
as Barium Sulphate. Z. Karaocianow (Zeitsch. anal. Chem., 
1917, 56, 417-439. Compare J. Soc. Chem. Ind., 1918, 37, Feb.). 
—An investigation of the influence of various substances on the 
precipitation of barium sulphate. Low results are obtained when 
a large excess of barium chloride is added, but when hydrochloric 
acid or nitric acid is also present, the results are too high. 
Potassium salts cause the results to be low unless hydrochloric acid 
isalso present, when they become too high; hydrochloric acid, how- 
ever, increases the low results obtained in the presence of both 
Potassium chloride and potassium sulphate. Sodium, ammonium, 
ane, Magnesium, and aluminium chlorides have no effect on the 
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precipitation, ferric chloride makes the figures for the barium 
sulphate to be about 3% too low, and chromium chloride has a 
similar effect. we. & 


Estimation of Nitrogen in Explosives of the Type of 
Nitric Esters. Brrnarvo Opvo (Gazzetta, 1917, 47, ii, 145—-158), 
—In the method of estimation here described, the reaction between 
nitrates, sulphuric acid, and mercury is employed, but the proces 
is made gravimetric instead of volumetric. The explosive is dis 
solved in sulphuric acid in a small conical flask in which a small 
test-tube containing the mercury is placed. The flask is closed with 
a rubber stopper which carries an inlet tube and (as an outlet) a 
U-tube containing sulphuric acid. Purified carbon dioxide is passed 
through until all air is displaced (about forty minutes). The 
apparatus is then disconnected from the gas supply, closed at each 
end with a short rubber tube and glass rod, and weighed. ‘The end 
of the U-tube is then opened, the mercury is poured into the flask 
by inclining the latter, and the whole is shaken for a few minutes, 
When the reaction is complete, carbon dioxide is passed as before. 
After reweighing, the percentage of nitrogen can be calculated from 
the loss in weight. The results are satisfactory. R. V. S$. 


Estimation of Metallic Iron in Ferrum Reductum. 
. Aveust Espernarp (Arch. Pharm., 1917, 255, 357—381).—Ferrum 
reductum used to be prepared by means of pure hydrogen at a not 
too high temperature, genuine ferrum hydrogenio reductum being 
thereby obtained. In recent years, however, impure hydrogen (con- 
taining carbon monoxide) and higher temperatures have been 
employed, and these changes have so altered the quality and purity 
of the product that the old methods of estimating the iron, par- 
ticularly the iodometric methods, no longer yield trustworthy 
results. 

For the technical method recommended, see 7. Soc. Chem. Ind, 
1918, 37, 39a. C. 8. 


Iso- and Heteropoly-acids. XV. Analytic and Synthetic 
Methods for the Investigation of Heteropoly-acids. Arrnur 
RoseNuEIM and JoHANNES JAENICKE (Zeitsch. anorg. Chem., 1911, 
101, 215—224).—A critical summary is given, with numerous 
references, of the analytical methods employed for these acids, in- 
cluding estimations of water, boric acid, silica, phosphoric, arsenic, 
molybdic, and tungstic acids and alkalis. A short outline of the 


general methods for preparing heteropoly-acids and salts is also 
given. E. H.R. 
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General and Physical Chemistry. 


Refractivity of Unsaturated Compounds. [. Gervaisr 
Le Bas (T'rans. Faraday Soc., 1917, 18, 53—60).—A discussion of 
the influence on refractive power of the ethylene and acetylene 
linkings, of the carbonyl group, and of conjugated carbonyl groups, 
and of the refractivities of nitrites, nitrates, and oximino-com- 


pounds. H. M. D. 


The Line Spectrum of Titanium and its Applications. 
A. pe Gramont (Compt. rend., 1918, 166, 94—99).—A study of 
the line spectrum of titanium, when fused in the form of its oxide 
with lithium, sodium, or potassium carbonate and submitted to 
the action of a condensed spark, or with the direct spark between 
two fragments of steel containing titanium. The spectrophoto- 
graphs are reproduced in the original, together with tables show- 
ing the rays more sensitive to the eye than to a photographic plate, 
and those capable of being photographed. The author suggests 
that the approximate amount of titanium in a steel may be deter- 
mined by observing which of the titanium rays can be detected. 
In a similar manner, this method may be used for the examination 
of minerals. W. G. 


The Application of the Quantum Hypothesis to Photo- 
chemistry. E. Warsure (Naturwiss., 1917, 5, 489—494; from 
Chem. Zentr., 1917, ii, 587—588).—Restricting the term photo- 
chemistry to such reactions as do not yield electric end-products, it 
is probable that the photochemical process does not involve the 
separation of electrons, because gases undergoing a photochemical 
change do not exhibit conductivity. It is necessary to distinguish 
between chemical processes produced directly by the influence of 
light and secondary reactions. Only those rays which are absorbed 
exert photochemical action, and the effect is proportional to the 
absorbed radiation; the chemical change caused by. an absorption 
of radiation equivalent to one gram-calorie is termed the “ specific 
photochemical effect.”” The hypothesis that photochemical absorp- 
tion occurs by quanta explains the concentration of the effect on 
relatively few molecules and accounts for the greater activity of 
the,shorter wave-lengths, the effect being due to an increase in 
temperature of individual molecules. From the quantum hypo- 
thesis, it follows that a molecule, for example, of hydrogen bromide, 
aan be directly decomposed by radiation only if 2¢/A>q, where 
cis a constant, A the wave-length, and q the heat effect in gram- 
calories per molecular weight on recombination of the decomposi- 
tion products. The apparent contradiction that photolysis can 
xeur with ammonia for wave-lengths of 4=0°209, in which case 
*/A<q, is explained by the possibility that a molecule of 
ammonia after absorption of a quantum without chemical altera- 
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tion may subsequently meet a second molecule, with the result that 
the change 2NH,=N,+ 3H, occurs, for which q possesses a smaller 
value than for the decomposition of a single molecule into its 
constituent atoms. Processes in which the production of a false 
equilibrium is accompanied by a decrease and an increase of the free 
energy of the system are described respectively as photochemical 
actions of the first and second class. The photochemical yield is 
the proportion of the absorbed radiation which undergoes con- 
version into chemical energy, and in the case of the decomposition 
of ammonia by the wave-length 0°209 amounts to 2%, a notable 
parallelism appearing to exist between the yields and those of the 
silent discharge. If the quantum is greater than the heat change 
in the primary photochemical process, the excess will be converted 
into heat, and heat will also be produced in the secondary pro- 
cesses. If in a photolytic process the highest possible photo- 
chemical yield is desired and a minimum heat effect, it is necessary 
that the quantum should be greater than the heat change involved 
in the primary process, but only greater to the extent required 
for the fission of the photolyte, and the heat effect in the secondary 
processes should be as small as possible. D. FT. 


True Photochemical Processes. Fritz Weicerr (Zeitsch. 
Elektrochem., 1917, 23, 357—-368).—A theoretical paper in which, 
after differentiating between ideal and real photochemical pro 
cesses, and surveying a number of real photochemical reactions, the 
author propounds a theory of the mechanism of these processes. 
It is shown that a transformation of light energy into other forms 
of energy only occurs when the electrons rotating round the posi- 
tive nucleus travel in a distorted path and when the distortion is 
produced by neighbouring particles which are in irregular relative 
motion. There must be, therefore, an optical coupling, in the 
sense of Stark’s intermolecular influence, which is closely connected 
with the broadening of spectrum lines. According to the Le 
Chatelier-van’t Hoff principle, it is to be expected that a change 
in the system will be brought about by the absorption of light, in 
the sense that the distortion will be as far as possible removed. 
This would occur most easily by the separation of the distorting 
particles from one another. The foregoing is in accord with Bohr’s 
work (A., 1913, ii, 689, 943, 1045), and is sufficient to include all 
known real photochemical phenomena and the transformation of 
light into heat. The “equivalent law” of Einstein holds for ideal 
photochemical reactions, and in its deduction simple processes, 
without the mutual influences of neighbouring particles, alone were 
considered. This law may be extended by the assumption that 
in real photochemical processes not a single molecule, but the 
whole of the optically coupled particles, take part in the absorp- 
tion of an energy quantum, and that therefore changes must take 
place over the whole of this region. This region contains fewer 
particles the higher the frequency of the absorbed light and the 
more dilute the partition of the mass; the lower the temperature, 
the more nearly the relationships approach those of an ideal 
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process. The more particles displaced by the absorption of an 
energy quantum, the larger is the fraction of the thermal energy 
lost. Hence in solid and stabilised systems, changes, brought 
about by the absorption of energy, persist for long periods and are 
the cause of characteristic changes and after-effects. Changes 
brought about in other bands by the distortion indicate the cause 
of a number of characteristic colour changes effected by light. 
This theory differs from previous theories, inasmuch as it does not 
presuppose either a primary electron emission or an electron 
loosening. The consideration of the fact that a relative displace- 
ment of small masses brings about a distortion of the electron 
orbit leads at once to the meaning of luminescence phenomena. 
Should the displacement be the result of light absorption, then 
fluorescence follows. In connexion with the foregoing, the author 
briefly considers the photoelectric effect and the action of Réntgen 
rays. It is shown, in the first place, that a connexion between 
photochemical fluorescence and photoelectric effects does not of 
necessity exist, but they can in individual cases appear simul- 
taneously. The only direct process necessarily connected with the 
absorption of light is the relative displacement of the individual 
optically coupled particles, and therewith a change in the absorp- 
tion under consideration, which shows itself most clearly by its 
dependence on the intensity of the incident rays. J. F.S, 


The Disintegration Constant of Radiothorium. B. Wa.rer 
(Phystkal, Zeitsch., 1917, 18, 584—585).—Measurements on the 
decay of the radiation, through 5 mm. of lead, of two preparations 
of radiothorium, extending over 500 days, have given a mean value 
for the half-period of 1°876 years, or 685 days, or 989 days for the 
period of average life. This is less than the accepted half-period, 
2 years, and is in agreement with the recent statement of Meyer 
and Paneth (Wien. Ber., 1916, Abt. II.a, 125, 1253) that the 
value could not be greater than 1°9 years as a maximum. _‘F. §. 


‘“‘Spark-lengths '' in Hydrocarbon Gases and Vapours. 
Rosert Wricut (T., 1918, 113, 79—80. Compare A., 1917, 
ii, 403).—Comparative measurements of the spark-lengths have 
been made in hydrogen, benzene, toluene, and paraffin hydro- 
carbons. In the paraffin series, the spark-length decreases with 
increase in the molecular weight of the hydrocarbon. The insu- 
lating power of isopentane is exceptionally high, being greater 
than that of n-pentane and greater also than that of hexane. The 
results for benzene and toluene show that the insulating power of 
these is approximately the same as that of hexane. H. M. D. 


The Charge and Dimensions of Ions and Dispersoids. 
G. von Hevesy (Kolloid Zeitsch., 1917, 21, 129—136. Compare 
A., 1916, ii, 594).—Evidence is put forward in support of the 
view that there is a tendency for electrically charged particles to 
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combine with water molecules until the potential of the particle 
is reduced to about 70 millivolts. Since the potential of a charged 
ion is given by V =«/KR, where e is the charge, ? the radius oj 
the particle, and A the dielectric constant of the solvent medium, 
it follows that R=2°8x10-% em. for a normal univalent ion. 
For a multivalent ion, the radius will be proportional to the charge. 

Since the rate of diffusion of an ion depends mainly on the 
radius, the diffusion constants may be expected to depend on the 
valency. The available data for uni-, bi-, ter-, and quadri-valent 
ions give average values for the reciprocals of the diffusion constants, 
which are in the ratio 1:1°99:3°03:3°88. This relation is con- 
sidered to afford strong support for the theory of constant ionic 
potential. 

The combination which takes place when multivalent electrolytes 
are dissolved in water is supposed to be directly connected with 
. the formation of aqueous envelopes in accordance with the above 
tendency. This combination is relatively small in the case of uni- 
valent electrolytes. 

The ionic mobility of a normal univalent ion, for which 
e=4°7x10-", R=2°8x10-8 cm., and V=0°07 volt, is 48 when 
expressed in terms of the ordinary units. In the case of ions of 
large size, such as complex organic ions, there is no tendency to 
combine with water, in that the potential of the anhydrous ion is 
already less than that which tends to be set up by the interaction. 
In a certain sense, these slowly moving ions are to be regarded as 
abnormal. 

The same tendency is supposed to operate in the case of colloidal 
particles. On the assumption that these particles are characterised 
by an electrical double layer at the surface of contact with the 
dispersive medium, the potential of the particles may be calculated 
from the equation V =e(R,—R,)/KR,R,, in which PR, is the radius 
of the colloidal particle and R,—R, the thickness of the electrical 
double layer. This thickness has been found to be about 
5 x 10-7 em. 

Since the mobility of the colloidal particles is of the same order 
as the normal ionic mobility, it is possible to utilise the above 
relation to obtain.the connexion between the charge on a colloidal 
particle and its radius. It is thus found that the charge is 
approximately proportional to the radius in the case of very small 
particles, but that the charge increases much more rapidly than 
the radius. 

In concentrated solutions of electrolytes, the ions are not entirely 
independent, and by taking into account the electrical interaction, 
it is inferred that the mobility of ions in aqueous solutions will 
increase with the concentration of the ions provided that a suit- 
able correction is introduced for the change in viscosity. 

In the case of fused salts, the mutual interaction becomes muci 
more pronounced, and at the same time the proportion of neutral 
molecules with which the ions may combine is greatly reduced, with 
the result that the normal potential cannot be set up. The elec- 
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trical properties of fused electrolytes, and in particular the high 
electrical conductivity, are to be explained in terms of these 
peculiarities, which distinguish the fused salts from ordinary solu- 


tions of electrolytes. H. M. D. 


The Conductivity of Dispersoids. G. von Hevesy (Kolloid 
Zeitsch., 1917, 21, 136—138. Compare preceding abstract).—If 
the number, size, and mobility of the particles of a colloid are 
known, it is possible to calculate the charge on the particles and 
also the conductivity of the colloidal solution. 

By calculating the conductivity of a 0°1% solution of colloidal 
gold on various assumptions relative to the radius of the particles 
and comparing the results with the observed conductivity, it is 
possible to derive information with respect to the actual size of the 
particles and the charge which they carry. It is probable that the 
maximum conducting power of a solution of a colloidal metal is 
less than 0°5 x 10-5 mho, and the size of the particles which corre- 
spond with this is represented by R=10-7 cm., where F# is the 
radius. 

Although other colloidal substances appear to conduct somewhat 
better than the colloidal metals, the conductivity would appear to 
be in all cases less than that of a 0°0001N-salt solution. The small 
conducting power of the colloids is to be attributed entirely to the 
small number of the particles, for the charge carried by the par- 
ticles is always greater than the charge of an ion of the same size. 
The ratio of the charges is, in fact, given by (2 /d+1), where PR is 
the radius of the particle and d the thickness of the electrical 
double layer =5 x 10-7 cm. H. M. D. 


Fallacy of Determining the Electric Charge of Colloids 
by Capillarity. A. W. Tuomas and I. D. Gararp (J. Amer. 
Chem. Soc., 1918, 40, 101—106).—It has been suggested that posi- 
tive and negative colloids can be distinguished by the difference in 
the capillary effects which are observed when strips of filter paper 
are dipped into the colloidal solutions. If the particles are 
negatively charged, they are said to ascend the strip readily, whereas 
positively charged particles are coagulated and deposited on the 
filter paper within a short distance of the surface of the solution. 

Experiments made with colloidal solutions of ferric hydroxide, 
chromium hydroxide, arsenious sulphide, antimony sulphide, and 
molybdenum lead to the conclusion that the basis of the above 
method is illusory, and that there is no relation between the sign 
of the electrical charge and the capillary behaviour. The ascent 
of the colloidal particles depends on the dilution of the sol, on the 
presence of electrolytes, on the nature of the surrounding atmo- 
sphere, and on the nature and previous treatment of the filter- 
paper strip. It is probable that the supposed dependence of the 
capillary behaviour on the charge of the particles owes its origin 
'o the circumstance that the observations were made with relatively 
concentrated solutions of the positive colloids, the negative colloidal 
solutions being relatively dilute, H. M. D. 
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Electrochemical Behaviour of Nickel. A. Smivs and C, A, 
Losry DE Bruyn (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 
394—403).—Certain anomalies exhibited by nickel in its electro- 
chemical behaviour are attributable to the slow rate at which 
internal equilibrium is established. In contact with air or 
hydrogen, the anomalous behaviour is intensified, and this appears 
to be due to the circumstance that oxygen and hydrogen exert a 
negative catalytic influence. This influence of hydrogen explains 
the fact that the potential of a nickel electrode in contact with an 
atmosphere of hydrogen is the same as that of the hydrogen elec- 
trode. In reference to the normal calomel electrode, this potential 
is —0°640 volt, whereas the true equilibrium potential measured 
in a vacuum is ‘—0°480 volt. To obtain this value, the hydrogen- 
ion concentration should not exceed 10-% gram ion per litre. 


H. M. D. 


A Lead Standard Cell and a Determination of the 
Potential of the Lead Electrode. W. E. Henperson and 
GespHarD SteceMAN (J. Amer. Chem. Soc., 1918, 40, 84—89).—It 
has been found that lead amalgams containing 2°5 to 6% of lead 
may be used for the attainment of constant and reproducible poten- 
tial differences. The cell Pb amalgam] PbSO,|Na,SO,,10H,0 
Hg,SO,|Hg has an #.M.F. which may be represented by the 
equation /,=0°96463 + 0°000174(t — 25) + 0°00000038(¢—25)? — for 
temperatures between 18° and 30°. The #.M.F. is reproducible 
to within three-hundredths of a millivolt, but a gradual diminution 
of the #.M.F. occurs when the cell is kept for an extended period 
of time. 

From the temperature coefficient, of the cell, the heat of the 
reaction, 0°5Pb,Hg+Hg,SO,=PbSO,+2°5Hg, is found to be 
42139 cal. The value derived from thermochemical data is 
41785 cal. 

Measurements of the 7.M.F. of a cell of the above type with 
‘the amalgam replaced by pure lead gave 0°96973 at 25°. The 
difference of 0°0051 volt is used in the derivation of the #.M.F. of 
the cell Pb| PbCl,|0°1NKC1| Hg.Cl,|Hg, giving 0°5187 volt at 25°. 
This is further employed in the calculation of the potential of the 
normal lead electrode, using available data for the solubility and 
degree ®f ionisation of lead chloride. The 4.M.F. of the cell 
obtained by combination of the normal lead electrode with the 
0°1N-calomel electrode at 25° is 0°4696 volt. [See 7. Soc. Chem. 
Ind., 1918, March.] H. M. D. 


Effect of Interionic Forces on Electrolytes. 8. R. MILNer 
(Phil. Mag., 1918, [vi], 35, 214—220).—The author contends that 
the true degree of ionisation of an electrolyte cannot be obtained 
from either osmotic or conductivity data. The failure of the law 
of mass action in its application to solutions of strong electrolytes 
is said to be such that insuperable difficulties stand in the way of 
any theory which ascribes the variations in conductivity to changes 
in the number of the ions. These difficulties are avoided if the 
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variations in conductivity are attributed to the action of the elec- 
trical field on the ionic mobility. H. M. D. 


Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution. I. The Water Correction. Epwarp W. WasHBurn 
(J. Amer. Chem. Soc., 1918, 40, 106—122).—The introduction of 
improvements in the Kohlrausch method for the determination of 
the conductivity of electrolytes (compare A., 1917, ii, 10) has made 
it possible to obtain increased accuracy in the experimental 
measurement, and to investigate, in particular, the conductance of 
electrolytes in very dilute solution. In this paper, which forms 
the first of a series in which the results of these investigations are 
described, the author discusses the question of the magnitude and 
nature of the water correction, the influence of carbonic acid, and 
the products to which this gives rise by metathesis in dilute solu- 
tions of various kinds of electrolytes. The fact that the strong 
acids in very dilute solution appear to be abnormal in their con- 
ducting power, even when the observed conductivity has been 
corrected for carbonic acid, suggests strongly that basic or saline 
impurities are present, and since these affect the magnitude of the 
carbonic acid correction, it is considered that accurate data for 
the conductivity of dilute solutions can only be obtained by the 
use of ultra-pure water instead of water which is in equilibrium 


with the atmosphere. H. M. D. 


Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution. II. The Extrapolation of Conductivity Data to 
Zero Concentration. Epwarp W. Wasusurn (J. Amer. Chem. 
Soc., 1918, 40, 122—-131).—The methods previously employed by 
Kohlrausch, Noyes, Kraus and Bray, and by Bates for the estima- 
tion of the limiting molecular conductivity are critically examined 
and rejected as untrustworthy on the ground that most of these 
involve the assumption that the functional relation between the 
conductivity and the concentration, which holds for the lowest 
measurable range of concentrations, will also hold down to zero 
concentration. 

A new graphical method of extrapolation is described, by which 
the author claims to avoid the errors involved in the “arbitrary 
function’ methods and also those which attach to direct graphical 
extrapolation. The proposed method rests on-two assumptions, the 
first of which is that with decreasing concentration (c), the value 
of ca?/(l1—a)=k decreases and approximates to a constant value 
k, at extreme dilutions. According to the second assumption, the 
relation between c and & must be such that deviations from the 
law of mass action do not increase with the dilution. The actual 
procedure in applying the method consists in plotting values of & 
against values of ¢ for different assumed values of A), and reject- 
ing those values which cause the curve to exhibit radical changes 
in direction in the region of very dilute solution. It is said to be 
possible to determine Ay with a precision of 0°01% if the con- 
ductivity data are of this order of accuracy and extend to 
e=0°00002. 
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The method of extrapolation described by Bates (A., 1913, 
ii, 466) involves the assumption of the validity of the Storch equa- 
tion, but otherwise resembles the method now proposed, and when 
applied to the data for potassium chloride gives very nearly the 
same result. H. M. D. 


valent Conductance of Electrolytes in Dilute Aqueous 
Solution. III. A Study of Dilute Solutions of Potassium 
Chloride. Henry J. Weitanp (J. Amer. Chem. Soc., 1918, 40, 
131—150).—A method for the preparation of “ultra-pure con- 
ductivity water” is described in which ordinary conductivity water 
(k=0°6 to 0°8x 106 mho) is heated to near its boiling point in a 
large quartz still, a current of carefully purified air being passed 
through the water. The water vapour is condensed in a block-tin 
tube and collected in a quartz receiver. The specific conductance 
of the water obtained in this way may vary from 0°05 to 
0°07 x 10-® mho at 18°, and has been used in the investigation of 
the conductivity of very dilute solutions of potassium chloride. 

The conductivity cell, of about 3 litres capacity, is made of 
quartz, and is provided with co-axial cylindrical platinum elec- 
trodes, which are so constructed that the water does not come into 
contact with anything but platinum or quartz. The dilute solu- 
tions examined were prepared in the cell out of contact with the 
atmosphere by the successive introduction of small crystals of 
potassium chloride weighing about 0°005 gram. 

The error resulting from the adsorption of salt from these dilute 
solutions by the quartz surface of the cell has been examined and 
found to be negligible. 

The experimental data for solutions varying in concentration 
from about 0°00001V to 0°001NV show that the quantity 
k=ca?/1—a has a constant value for solutions for which the con- 
centration is less than 0°0001V. The results afford, therefore, 
direct experimental proof of the validity of the mass law in its 
application to the ionisation of potassium chloride at very low 
concentrations. The limiting value of the equivalent conductance 
at 18° was found to be 129°64+0°02 (compare preceding abstract). 

The empirical relations suggested by Bates and by Kraus for 
use in extrapolating to zero concentration have been tested by refer- 
ence to the data for ‘solutions between c=0 and c=0°005, and the 
conclusion is drawn that these do not reproduce satisfactorily the 
experimental results over this range of concentrations. 

H. M. D. 


Equivalent Conductance of Electrolytes in Dilute Aqueous 
Solution. IV. Two Laws Governing the Ionisation 
rium of Strong Electrolytes in Dilute Solutions, 

and a New Rule by means of which the Equivalent Con 
ductance at Infinite Dilution can be Determined from 4 
Single Conductance Measurement. Epwarp W. WasneuR% 
(J. Amer, Chem, Soc., 1918, 40, 150-—158),—The behaviour of 
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electrolytes in very dilute solution, as exemplified by the data for 
potassium chloride in the preceding paper and by the most accurate 
conductivity work of Kohlrausch and his collaborators, has led the. 
author to the following general conclusions. In sufficiently dilute 
solutions (ec << 0°00012), all uni-univalent salts of strong acids and 
bases are ionised in accordance with the requirements of the law 
of mass action, and the ionisation constant is the same for all. 
The values of  =ca?/1—a for such salts are identical in sufficiently 
dilute solution, and this identity persists up to concentrations which 
are higher the more closely the salts under comparison resemble 
each other. According to this second generalisation, the identity 
in the ionisation relations extends beyond the concentration up to 
which the salts in question satisfy the requirements of the mass 
law. In terms of the equation A,*C/A,(A)—-A.)=, the state- 
ment implies that AX is independent of the nature of the salt, and 
on simplification this equation leads to the relation A,=A-/a, 
where a is independent of the nature of the salt. For C=0°0001NV 
this equation becomes A, =1°00475 Ag. 

Evidence in support of the above conclusions is furnished by 
the data for the salts of the alkali metals, which are examined in 
detail. H. M. D. 


Electrolytic Deposition of Alloys and their Metallographic 
and Mechanical Investigation. VIII. Cathodic Deposits 
of Iron and Iron-Nickel Alloys obtained at the Ordinary 
Temperature under High Hydrogen Pressure. Roserr 
KreMANN and Hermann BreymesserR (Monatsh., 1917, 88, 
359—384. Compare A., 1915, ii, 511).—In previous papers (loc. 
cit.) it has been shown that electrolytic iron deposited at ordinary 
pressures and temperatures is charged with hydrogen and admixed 
with ferric hydroxide; it is also brittle and hard. These condi- 
tions are shown to be due to the simultaneous liberation of hydrogen 
at the cathode. It is shown theoretically that the simultaneous 
liberation of hydrogen can be prevented if the electrolysis is carried 
out under a high hydrogen pressure. To test this deduction, 
N-solutions of ferrous sulphate have been electrolysed under a 
pressure of 20 atm. of hydrogen with a C.D. of 0°25 amp./dm? and 
075 amp./dm®?. A further series of experiments was carried out 
with solutions to which 10 grams of citric acid per litre were added. 
In the first two cases, it is shown that the current efficiency is 
99°33—99°46%, whereas in the last case it is only 88°57%. The 
deposits obtained in these cases have been compared with those 
obtained under 1 atm. pressure of hydrogen and in the presence 
of 0°15N-sulphuric acid. It is shown that the material obtained 
under the higher pressure is composed of larger crystals than that 
under the lower pressure. The hydrogen content of the high- 
pressure specimens is much less than that of the low-pressure speci- 
mens, whilst the hardness is very much reduced by the deposition 
under high hydrogen pressure. The specimens obtained under the 
present conditions are much less brittle than those obtained under 
other conditions, whereas the magnetic properties of the deposits 
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are not affected by change in the conditions of deposition. Electro 
lytic iron produced under pressure when immersed in J-ferrous 
sulphate solution shows at once the equilibrium potential of —0°417 
' volt, whilst iron deposited under other conditions only reaches this 
value after some considerable time. 

A further series of experiments was made under similar condi- 
tions with mixed solutions of ferrous sulphate 0°7N and nickel 
sulphate 0°3N. In this case, the nickel—iron deposits did not show 
the improvement observed in the case of iron alone. A number 
of microphotographs of the deposits is appended to the paper. 
[See also J. Soc. Chem. Ind., 1918, March. ] J. F. 8. 


Temperature Determinations by Eutectic Alloys. Cuartes 
P. Sremnmetz (J. Amer. Chem. Soc., 1918, 40, 96—100).— 
Eutectic points of alloys furnish a more satisfactory means for the 
determination of temperature than the melting points of pure 
metals. In general, the eutectic point is not dependent to the 
same extent on the purity of the substance, and the alloys: afford 
a more numerous series of fixed points on the scale. 

The cooling curves of a number of alloys have been examined, 
and twelve of these found to give satisfactory eutectic tempera- 
tures ranging from 69°5° to 194°0°. The approximate composition 
of these low-melting eutectic alloys is recorded in the paper. [See 
J. Soc. Chem. Ind., 1918, March. | 


Solubility of Sodium Sulphate as a means of Determining 
Temperatures. TxHeopore W. Ricwarps and Victor Yneve (J. 
Amer. Chem. Soc., 1918, 40, 164—174).—The solubility of a sub- 
stance with a large temperature coefficient may be used for the 
accurate measurement of temperatures. Between 15° and 25°, the 
solubility of sodium sulphate varies rapidly with the temperature, 
and since it may easily be obtained in a pure condition and readily 
gives a saturated solution, it has been examined with a view to its 
application in the measurement of temperature. 

Measurements of the solubility were made at accurately deter- 
mined temperatures in the neighbourhood of 15°, 17°5°, 20°, and 
25°. The results are represented very closely by the equation 
log s=0°659970 + 0°02963889¢ + 0°0000688925#2, in which s is the 
solubility expressed as the number of grams of sodium sulphate 
per 100 grams of water. 

It is claimed that the solubility method described will permit 
of the determination of temperatures to within 0°01°, and may be 
used for the standardisation of thermometers. H. M. D. 


The Transition Temperatures of Strontium Chloride and 
Strontium Bromide as Fixed Points in Thermometry. 
TuEeopore W. Ricwarps and Victor Yncve (J. Amer. Chem. 
Soc., 1918, 40, 89—-95).—The transition temperatures have been 
determined by methods described in previous papers (compare A., 
1914, ii, 244). 

The purification of strontium chloride can be effected by tr 


GENERAL AND PHYSICAL CHEMISTRY. ii. 59 


erystallising above and afterwards below the transition tempera- 
ture. It is found that barium can be readily removed by 
recrystallising below the transition temperature (61°), so as to 
obtain the hexahydrate. The calcium cannot be removed in this 
way, but recrystallisation above the transition temperature yields 
the dihydrate, from which the calcium is rapidly eliminated. 

In a similar way, strontium nitrate may be purified by crystal- 
lising out under conditions which yield the anhydrous salt, whereby 
the calcium is removed. The barium may then be removed sub- 
sequently by recrystallising the hexahydrated chloride prepared 
from the partially purified nitrate. 

The temperature at which the hexahydrate of strontium chloride 
is transformed into the dihydrate has been found to be 61°341° at 
atmospheric pressure on the hydrogen scale. 

Preliminary experiments show that hexahydrated strontium 
bromide is similarly transformed into the dihydrate at about 88°62°. 
[See J. Soc. Chem. Ind., 1918, 109a.] H. M. D. 


Theory of Specific Heats. Watrner Jankowsky (Zeiisch 
Blektrochem., 1917, 28, 368—-371).—A theoretical paper in which, 
on the basis of the older kinetic theory, it is shown that without 
making an assumption of an equal partition of energy it is possible 
to derive a formula for the specific heat of gases and vapours. This 
formula has the form c=e,n(1+7)/m.mn.7, in which ¢ is the true 
specific heat, that is, the heat at constant volume, e, the mean 
energy change, expressed in calories, of a molecule when the 
temperature is raised 1°, ¢ is the ratio of the change of molecular 
energy to that of the sum of the atomic energies, ¢=*n /é,.m, and 
nis the number of atoms in the molecule. This formula is tested 
on a large number of gases and vapours, and is found to give good 
agreement. The dependence of the specific heat on temperature is 
shown to be due to changes in the value of 7. This is a direct con- 
tradiction of the theory of equal energy partition. This formula 
gives a simple theoretical basis to the Law of Dulong-Petit and 
Joule, and explains quantitatively the divergencies, and also shows 
that a strict. following of the law is impossible. A further formula 
is deduced for the calculation of the ratio of the specific heat at 
constant pressure to that at constant volume. This has the forms 
k=1+2C/3e,m and k=1/1—2C/3epm, in which C=2°98, k=ep/ ev, 
and m is the molecular weight. J. F.S8. 


Calculation of Gas Equilibria. W. D. Treapwewt (Zeitsch. 
Blektrochem., 1917, 28, 270—-272).—A mathematical paper, in 
which by a series of approximations the author shows that the value 
of a, the chemical constant, which is expressed by Planck as 
*=R log.p—C'plog.T+7r,)/T, can on thermodynamic grounds be 
Proved to have the value a=Rlog.p+ry/T—Cplog.T. In both 
uations p is the vapour pressure, C’p the specific heat at constant 
pressure of the vapour, 7) the heat of vaporisation at absolute 
#to, and Cp the specific heat of the liquid phase. J. F.8. 
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Specific Heat of Liquid Ammonia. Narnan 8. Osporne 
and Mitton 8. Van Dusen (J. Amer. Chem. Soc., 1918, 40, 
_ 1—13).—Measurements of the specific heat of liquid ammonia have 
been made according to two independent methods. In one of 
these, the change in temperature produced by a measured quantity 
of heat under saturation conditions was determined, whilst in the 
other the calorimeter was kept full of liquid at constant pressure 
greater than the saturation pressure, the change in temperature 
produced by the added heat energy being corrected for the heat 
content of the expelled liquid. 

The interval of temperature covered by the measurements ranges 
from —45° to 45°, and over this range the specific heat increases 
from 1°058 at — 45° to 1°173 at 45°. The dependence of the specific 
heat on the temperature is represented by the empirical equation 
e=0°7498 — 0°0001366 + 4°0263/ /133-—6, in which ¢ is expressed 
in terms of the 20° calorie and @ is the temperature. H. M. D. 


Latent Heat of Vaporisation of Ammonia. Narunay &%. 
OsspornE and Mitton 8. Van Dusen (J. Amer. Chem. Soc., 1918, 
40, 14—25).—The calorimeter used in the determination of the 
specific heat of liquid ammonia (compare preceding abstract) was 
modified so as to render it suitable for the measurement of the 
heat of vaporisation. A known quantity of heat, developed and 
measured electrically, is employed to vaporise a portion of the 
liquid ammonia contained in the calorimeter, the ammonia vapour 
being withdrawn at measured temperature and pressure and its 
amount estimated. Corrections due to thermal leakage were 
reduced to a minimum by special methods of manipulation. 

The results obtained show that the latent heat of vaporisation 
decreases from 333°0 cal. at —42° to 252°6 cal. at 49°. The 
variation of the latent heat with the temperature may be expressed 
by the empirical equation LZ =32°968 ./ 133 — 6 —0°5895(133 — 4), in 
which @ represents the actual temperature and 133 represents the 
critical temperature. 

From the latent heat of vaporisation and the specific heat of the 
liquid under the pressure of its saturated vapour, the authors 
have calculated the specific heat of saturated ammonia vapour. 
Expressed in joules per gram per degree, this varies in a con- 
tinuous manner from —4°42 at —45° to —3°36 at 45°. To reduce 
these numbers to 20° calories, they must be divided by rr 

H. M. D. 


The Vapour Pressure of Liquid Ammonia up to the 
Critical Temperature. II. Freperick G. Keyes and R. B. 
Brown.ee (J. Amer. Chem. Soc., 1918, 40, 25—45).—The vapour 
pressures of liquid ammonia have been measured between 0° and 
the critical temperature by a method involving the use of a piston 
gauge. The dependence of the vapour pressure on the temper 
ture may be expressed by the equation log p= —1969°65/7+ 
16°19785 — 0°04238587 + 5°4131 x 10-572—3-2715 x 10-87%, This 
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equation holds satisfactorily for vapour pressures down to the 
freezing point (—77°). The boiling point was found to be 
— 33°20 +0°05°. H. M. D. 


Formula giving the Saturated Vapour Pressure of a 
Monatomic Liquid. E. Artis (Compt. rend., 1918, 166, 193—197). 
—The author deduces the formule Il=1?Z/x and 


4, , (1-70-84 - 2) : t 
ae l —_-——_—__ — --—_-- - 2 
on(1+ Sa ra0 
where 7 is the reduced temperature and II is the reduced pressure 
of the saturated vapour, and shows that the calculated results 
agree with the observed results in the cases of krypton, xenon, and 

argon. WwW 


Vapour Pressures of Liquid Metals. Jor. H. HitpEesBranp 
(J. Amer. Chem. Soc., 1918, 40, 45—49).—It has been shown 
previously (A., 1915, ii, 416) that the heat of vaporisation divided 
by the absolute vaporisation temperature is the same for all normal 
liquids provided that comparison is made at temperatures for which 
the concentrations of the saturated vapours have the same value. 
On the basis of this relation, it is possible to superimpose the 
vapour-pressure curve for one substance on that of another by 
means of a single constant, a, which expresses the ratio of the 
absolute temperatures referred to above. 

By taking mercury as the standard liquid, for which the vapour 
pressure may be represented by the equation log p= —3140/7' + 7°85, 
it is shown that the vapour pressures of a number of other liquid 
metals may be expressed by the equation log p= —3140a/7'+ 
7°85 +loga, in which a varies from 1°74 for cadmium to 4°90 for 
iron. 

By means of the tabulated values of a for the different metals, 
it is possible to calculate the vapour pressure at any temperature 
and also the heat of vaporisation. H. M. D. 


Apparatus for the Determination of Boiling Points. 
AtrreD Epwarps (J. Soc. Chem. Ind., 1918, 37, 38r).—A simple 
form of boiling-point apparatus is described which provides for 
the complete immersion of the thermometer stem in the heated 
vapour. The still-head is traversed by a somewhat narrower inner 
tube with a hole near the top, through which the vapour from the 
boiling liquid escapes into the outer tube, passing therefrom to a 
condenser tube which is sealed into the still-head at its lower end. 
The condensed liquid tends to seal the space between the inner and 
outer tubes in its lower portion, and thereby to secure a regular 
stream of vapour through the inner tube in which the thermo- 
meter is supported. H. M. D. 


The Heat of Formation of Liquid Water from its Ions. 
J. A. Mutier (Bull. Soc. chim., 1918, [iv], 28, 8—13).—Using 
the method previously described (compare A., 1913, ii, 115), the 
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author has determined the heats of reaction of sulphuric and 
hydrochloric acids with potassium hydroxide in aqueous solution 
at infinite dilution, and from his results has calculated the heat 
of formation of water from its ions. The values obtgined were, 
with sulphuric acid 13,966 cal., and with hydrochloric acid 
14,003 cal. W. G. 


Thermochemical Studies. The Heat of Combustion of 
the Paraffins. Daniex Laceriér (J. pr. Chem., 1917, [ii], 96, 
123—-124. Compare A., 1905, ii, 76)—The heat of combustion 
of »-octane observed by direct measurement (Richards and Jesse, 
A., 1910, ii, 269) agrees closely with the value calculated with the 
aid of the author’s hypothesis (/oc. cit.), which thereby receives 
confirmation. ma FF: 


The Heat of Ionisation, in Aqueous Solution, of Crystalline 
Barium Sulphate and the Solubility of this Salt in Water. 
J. A. Murer (Bull. Soc. chim., 1918, [iv], 23, 13—16).—From 
measurements of the heats of reaction of barium chloride and 
sulphuric acid at increasing dilutions, and determining the limits 
towards which these tend at three temperatures, the following 
expression is found for the value of q, the heat of combination of 
the ions Ba and SO,, ¢=105502°32 — 696°8577 + 1°21187", 7 being 
the absolute temperature. The heat of ionisation of crystalline 
barium sulphate in aqueous solution is the inverse of this. From 
this it is possible to calculate the ratio of the solubilities of barium 
sulphate at different temperatures, and the results agree with those 
of van’t Hoff. [See also J. Soc. Chem. Ind., 1918, March.] 
W. G. 


Adsorption Compounds and Adsorption. II. Replace. 
ment from the Surface. L. Berczetter and Sr. Herény! 
(Biochem. Zeitseh., 1917, 84, 118—136).—Stalagmometric 
measurements of the effect of addition of alcohols to solutions of 
various crystalloid and colloid substances. S. B. 8. 


Utilisation of the Adsorptive Power of Fuller’s Earth 
for Chemical Separations. Aruertron Seimpe. (J. Amer. Chem. 
Soc., 1918, 40, 312—328).—A comparison has been made of the 
adsorptive capacities of thirty-six samples of fuller’s earth and 
other similar clays by experiments on the adsorption of quinine 
bisulphate and methylene-blue. The adsorptive power of a given 
quantity of a particular sample increases with the concentration 
of the unadsorbed substance in the aqueous solution and aiso with 
the time of contact, although the rate of adsorption gradually 
diminishes. 

The method of measurement consisted in mixing 1 gram of the 
fuller’s earth sample with 10 c.c. of water and adding to the mix- 
ture measured volumes of 1% quinine bisulphate or 0°5% methylene- 
blue solution. The tubes containing the mixtures were shaken for 
half an hour, and the solutions then examined for the adsorbed 
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substances. From a series of such tests it was possible to obtain 
comparative numbers for the adsorption powers of the samples. 

In the case of both the quinine salt and the methylene-blue, the 
free base only is adsorbed. When both are present in the solution 
in equal amounts, they are adsorbed to very nearly the same extent. 
If the fuller’s earth is first shaken with methylene-blue and then 
with quinine bisulphate, a small amount of the latter is adsorbed 
and only a trace of the former liberated. If the order is reversed, 
a much larger proportion of methylene-blue is adsorbed and a con- 
siderable amount of the quinine salt is displaced. 

The experiments show, further, the influence of dilution, of the 
acidity of the solution, and of the presence of ethyl alcohol and 
sucrose. [See also J. Soc. Chem. Ind., 1918, March.]| 

H. M. D. 


Preparation of Uniform Collodion Membranes for Dialysis. 
CuesterR J. Farmer (J. Biol. Chem., 1917, $32, 447—453. Com- 
pare Brown, A., 1917, ii, 362).—The membrane is prepared by 
filling a glass tube with collodion solution, inverting, and allowing 
to drain for one minute. The tube is then dried in a current of 
air for one minute and afterwards filled with cold water. After 
a few minutes, the thin membrane can be removed from the walls 
of the glass tube with the aid of a pair of forceps. Convenient 
apparatus for performing these operations is described in detail 


in the original paper. H. W. B. 


The Colloidal Membrane : its Properties and its Function 
inthe Osmotic System. Frank Tinker (Trans. Faraday Soc., 
1917, 37, 133—140).—Although it is probable that the average 
kinetic energy of a molecule in the liquid state is the same as in 
the state of vapour, this must not be taken to imply that the 
average pressure of a solute molecule has the same value in the 
two states. In the solution, a large proportion of the volume is 
occupied by the solvent molecules, with the result that the free 
space is greatly reduced, and the pressure which the solute mole- 
cules would exert on an imaginary flame is consequently much 
greater than the corresponding gas pressure. 

The internal bombardment pressure of the solute must therefore 
not be confused with the osmotic pressure, which, in the author’s 
opinion, is an external mechanical pressure. The supposed analogy 
between osmotic and gas pressure is also considered to have no real 
foundation, in that this analogy fails to account for the funda- 
mental phenomena of diffusion. The mechanism involved in an 
osmotic system is said to be quite different from that which pro- 
duces gas pressure, there being no pressure on the membrane unless 
the solution is compressed. This pressure is then exerted by the 
solution as a whole and not by the individual molecules, whether 
of solute or solvent. 

The similarity between a dilute solution and a gas is due to the 
fact that both experience no change in internal energy when the 
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volume is varied. Equality in this respect does not, however, afford 
any proof that the mechanism involved in gas and osmotic pressure 
is of the same nature. 

Reference is made to the importance of the’ study of the proper- 
ties of the membrane, and a brief account is given of the author's 
work on this subject. H. M. D. 


Kinetic Theory of Osmotic Pressure. ALtrrep W. Porter 
(Trans. Faraday Soc., 1917, 18, 123—132).—The cause of osmotic 
pressure is discussed, and it is pointed out that the kinetic theory 
is the only theory yet advanced which reproduces directly the 
values for the osmotic pressure which have been actually obtained 
in experiments with dilute solutions. The arguments against the 
kinetic theory, which rest largely on the dissimilarity of the con- 
ditions in liquids and gases, have been greatly weakened as the 
result of observations on the Brownian motion. These observations 
afford the experimental basis for a kinetic theory of liquids, accord- 
ing to which solute and solvent molecules are in a state of rapid 
movement. The osmotic pressure represents the dynamical effect 
of this thermal motion of the solute molecules, and in order to 
obtain a mental picture of the effect of the presence of the solute, 
it may be supposed that the molecular bombardment of the mole- 
cules of the solute on the boundary surface tends to enlarge the 
boundaries, and thereby to relieve the total pressure on the solvent. 
In other words, the kinetic pressure resulting from the thermal 
agitation of the solute molecules acts outwardly and diminishes the 
Laplacian pressure by an equivalent amount. 

It is shown that the data for the osmotic pressures of sucrose 
solutions at 20° can be represented satisfactorily by the equation 
P(v—6)=RT, in which b is a constant which is greater than the 
volume of the sucrose. On the assumption that this is due to the 
hydration of the sucrose molecules, it is found that about 5°3 mole- 
cules of water are associated with a molecule of sucrose. 

If this equation is applied to the whole of Morse’s results and 
hydration values calculated for different concentrations and 
temperatures, the numbers are not quite regular, but show clearly 
that hydration diminishes with increasing concentration. The 
values for dilute solutions are surprisingly high, but are considered 
to be quite plausible, and it is suggested that the variation in 
solubility with the temperature may be due to changes in the 
degree of hydration. 

According to the equation connecting osmotic pressure with the 
latent heat of dilution of the solution, the latter quantity depends 
on the variation of P/T with the temperature 7. If these varia- 
tions, derived from Morse’s values at 10° and 30°; are compared 
with those calculated from measurements of the heat of dilution 
at 20°, the degree of correspondence is found to be quite satis- 
factory. H. M. D. 


Osmotic Pressure in Relation to the Constitution of 
Water and the Hydration of the Solute. W.R. Bousrizip 
(Trans. Faraday Soc., 1917, 18, 141—155),—The author’s previous 
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work on the properties of solutions is considered with reference to 
the kinetic interpretation of osmotic pressure. This interpretation 
rejects the idea that the molecules of the solute are directly 
responsible for the osmotic pressure, and a modified gas theory is 

ut forward which involves the assumption that water is a mix- 
ture of three kinds of molecules, vapour, liquid, and ice molecules, 
represented by H,O, (H,O)., and (H,O), respectively, and attributes 
the osmotic pressure to the thermal agitation of the vapour mole- 
cules. The validity of the ideal gas equation for dilute solutions 
is supposed to indicate that these hydrol molecules comport them- 
selves towards changes of pressure and temperature in the same 
way as the molecules of a gas. 

The addition of a solute to water is said to be accompanied by 
a reduction in the proportion of both the vapour and ice molecules 
in the equilibrium mixture, resulting in a diminution of the vapour 
pressure and a lowering of the freezing point. Reduction of the 
molecular interspace by external pressure raises the vapour 
pressure, and the osmotic pressure is defined as the liquid pressure 
under which the external vapour pressure of a solution is equal to 
the internal vapour pressure of the pure solvent. 

The relations between the osmotic pressure, thé lowering of the 
vapour pressure, and the freezing point are discussed in reference 
to the above theory, and it is claimed that the various osmotic 
data are brought into line with other properties by the assumption 
that the active hydrol molecules enter into combination with the 
solute molecules. It is said that different properties lead to the 
same value for the degree of hydration of the solute. H. M. D. 


Solubility and Internal Pressure. Jox. H. HIiLpesranp 
(J. Amer. Chem. Soc., 1918, 40, 198).—Corrections to a previous 
paper (this vol., ii, 36). H. M. D. 


Changes in Volume during Solution. III. Grecory Pau. 
Baxter (J. Amer. Chem. Soc., 1918, 40, 192—193).—If AB, A’'B’, 
AB’, and A’B represent the four salts formed by the ions A, B, 
A', and B’, then the apparent volume in solution of one of these may 
be obtained if the apparent volumes in solution of the three others 
are known. The calculation depends on the fact that the sum of 
the apparent volumes of AB and A’B’ is equal to the sum of the 
apparent volumes of AB’ and A’B. 

The apparent volume of dissolved calcium carbonate obtained 
in this way from the apparent volumes of calcium chloride, sodium 
carbonate, and sodium chloride is 3°0 c.c. Since the molecular 
volume of solid calcium carbonate is 36°9 c.c., the change in volume 
on dissolution is 3°0 —36°9= —33°9 c.c. per mol. The contraction 
is thus more than 90% of the volume of the solid salt. H.M. D. 


The Structure in Steps in certain Anisotropic Liquids. 
F. Granpgean (Compt. rend., 1918, 166, 165—167).—This struc- 
ture, already found in ethyl azoxybenzoate and cinnamate (com- 
pare Bull. Soc. fran¢. Min., 39, 167), has been found also in the 
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oleates and the positive phase of cholesteryl decoate. It is described 
in detail. This structure in steps, and particularly the existence 
of steps of extremely slight thickness, separated from steps infinitely 
near by abrupt lateral surfaces, reveals a discontinuous property 
of the liquid, which is not observed in the group of azoxyphenetole. 


Precipitation of Colloidal Gold and Platinum on Metallic 
Surfaces. Extwoop B. Spear and Kennetu D. Kaun (J. Amer. 
Chem. Soc., 1918, 40, 181—184).—The precipitation of colloidal 
gold and platinum solutions when brought into contact with polished 
plates of zinc, steel, nickel, lead, tin, copper, or platinum has 
been examined, with results which indicate that the rate of coagu- 
lation increases with the electro-positive character of the metal. 
The effect also depends on the nature of the metal surface, in that 
the rate of coagulation for a given metal decreases if the surface 
is roughened or if the metal is employed in a finely divided 
condition. 

It is suggested that ions of the active metal are formed, and that 
these are adsorbed by the colloidal particles, thereby neutralising 
their negative charge. In support of this view, it has been found 
that copper does not bring about coagulation if the colloidal gold 
or platinum solution is freed from air by the passage of a current 
of purified hydrogen. [See /. Soc. Chem. Ind., 1918, March. | 

H. M. D. 


Laws of Chemical Equilibrium. Erskine D. WILLiAmson 
and Grorce W. Morey (J. Amer. Chem. Soc., 1918, 40, 49—59). 
—A theoretical paper in which the authors derive general equa- 
tions for the equilibrium in heterogeneous chemical systems by 
methods which are essentially based gn the work of Gibbs. Special 
forms of equations applicable to systems of simple type are 
specifically referred to. H. M.D. 


Pressure-Temperature Curves in Univariant Systems. 
Georce W. Morey and Erskine D. Witiiamson (7. Amer. Chem. 
Soe., 1918, 40, 59—84. Compare preceding abstract).—The 
pressure-temperature curves for univariant systems are discussed 
in reference to Gibbs’s equations. The conditions under which 
different pressure-temperature curves become coincident are ex- 
amined, and a method is developed by which the order of succession 
of the pressure-temperature curves intersecting at an invariant 
point can be determined. The applicability of the method is 
shown by reference to the five curves which melt in the quintuple 


points characteristic of the ternary system H,O—-K,Si0,—Si0,. 
H. M. D. 


Univariant Equilibria in the Ternary System-—Water, 
Sodium Sulphate, Ammonium Sulphate. ©. Maricnox 
and F. Meyer (Compt. rend., 1917, 165, 787—-789).—The exper! 
mental data recorded show the composition of solutions which are 
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in equilibrium with two solid substances. The two sulphates 
combine to form the double sulphate NaNH,S0,,2H,O, and 
numbers are given for solutions saturated with respect to the double 
salt and Glauber’s salt between —13° and 25°5°, double salt and 
anhydrous sodium sulphate between 29° and 58°, double salt and 
ammonium sulphate between —19° and 58°, and with respect to 
anhydrous sodium sulphate and ammonium sulphate between 
62°5° and 109°. 

A solution saturated with sodium sulphate boils at 102° and 
contains 2°10 mols. per 1000 grams of solution. Similarly, the 
b. p. of saturated ammonium sulphate solution is 108°9°, and it 
contains 3°922 mols. per 1000 grams, whilst a solution saturated 
with respect to the two sulphates boils at 111° and contains 1°125 
mols. Na,SO, and 3°175 mols. (NH,),SO, per 1000 grams of solution. 
(See, further, J. Soc. Chem. Ind., 1918, 29a.] H. M. D. 


Heterogeneous Equilibria between Aqueous and Metallic 
Solutions. G. McP. Smrrn and 8S. A. Bravery (J. Amer. Chem. Soc., 
1918, 40, 197).—A correction of results recorded in a previous 
paper (A., 1917, ii, 455).—The error necessitates a further in- 
vestigation of the ionisation relations in mixtures of sodium and 
strontium chlorides. H. M. D. 


Invariant Equilibria in the Ternary System: Water- 
Sodium Sulphate-Ammonium Sulphate. C. Maricnon and 
F. Meyer (Compt. rend., 1918, 166, 115—119).—-A study of the 


equilibrium of the solution in the presence of the various com- 
binations of three solid phases, the cooling curves being plotted. 
In a trilinear diagram, with co-ordinates giving respectively the 
temperature, the concentration of anhydrous sodium sulphate, and 
the concentration of ammonium sulphate, are shown the surfaces 
corresponding with the states of equilibrium of the solution with 
respect to one solid phase. [See also J. Soc. Chem. Ind., 1918, 
March. ] . 


Effect of Hydrogen Chloride on the Nitrogen-Hydrogen 
Equilibrium. E. B. Luptam (Trans. Faraday Soc., 1917, 18, 
43—52).—The observations made by Deville suggest that the 
stability of ammonia at high temperatures is increased very con- 
siderably by the presence of hydrogen chloride and lead to the 
supposition that the equilibrium between nitrogen, hydrogen, and 
ammonia will be displaced in favour of the ammonia if hydrogen 
chloride is added to the mixture. 

Experiments in which a mixture containing equivalent quanti- 
ties of nitrogen, hydrogen, and hydrogen chloride was subjected to 
the action of an electrically heated platinum wire or carbon rod 
stretched along the axis of a water-cooled tube afforded no evidence 
in support of the above hypothesis. The soaking of the carbon 
rod in solutions of sodium, calcium, or magnesium chloride made 
no difference to the result. 

Other experiments, in which a mixture of nitrogen and hydrogen 
was passed slowly through a quartz, tube containing sugar charcoal 
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at about 800° gave results which seemed to show that the ammonia 
formed was increased when hydrogen chloride was added to the 
nitrogen—hydrogen mixture, although the effect was much smaller 
than that calculated from the mass action equation. 

On the assumption that the smallness of the effect was due to 
the slowness of the reaction, attempts were then made to approach 
the equilibrium condition by starting with ammonium chloride, 
Weighed quantities of this were accordingly heated in an evacuated 
quartz tube in presence of gold, silver, copper, and iron, with results 
which seemed to show that ammonium chloride is not nearly so 
stable at high temperatures as Deville’s observations would suggest. 

The evidence afforded by these experiments pointed to iron as 
the most active catalyst, and further observations were therefore 
made in which nitrogen, hydrogen, and hydrogen chloride were 
passed through a layer of iron asbestos heated at about 450°. 
Even at this low temperature, ferrous chloride is formed and 
sublimes, and the volatility of this substance would evidently be 
a serious obstacle to the use of iron in practice, even if the catalytic 
activity of the metal were very considerable. H. M. D. 


Equilibrium Data on the Polybromides and Polyiodides 
of Potassium. G. A. Linuarr (J. Amer. Chem. Soc., 1918, 40, 
158—163).—On the assumption that KBr, and KBr, are present in 
aqueous solutions which contain potassium bromide and bromine, 
the constitution of the solution is determined by the equations 
[Br,/]/[Br’|[Br.]=A' and [Br,]/[Brs|[Br.]=K”. By reference 
to Worley’s data for 26°5°, it is shown that K’ remains very nearly 
constant=15°9 if it is assumed that A”=1°2. At 0° K’/=19°6 and 
K"” =2°08, and at 32°6° A’=15°5 and K” =1°06. 

From the values of the constants at the two lower temperatures, 
the author calculates the heat of the reactions Br’ + Br,(aq)= 
Br,’ —1290 cal. and Br,’ + Br.(aq) = Br,’ — 3390 cal. 

When the value K” =1°2 for 26°5° is applied to solutions which 
are saturated with bromine, the calculated value of KX’ is appreci- 
ably higher than that indicated above, and it is suggested that 
this may be due to the formation of KBr;. 

Measurements of the ratio of distribution of iodine between 
carbon tetrachloride and water at 25° show that the ratio of the 
concentrations, expressed in mols. per 1000 grams of solvent, is 
constant = 57°7. 

The constitution of iodine—potassium iodide solutions is also dis- 
cussed briefly. H. M. D. 


Influence of Substitution in the Components on the 
ilibrium in Binary Solutions. X. Equilibria in Binary 
Solutions of p-Toluidine and Carbamide respectively with 
Nitro-derivatives of Benzene. Roserr Kremann and Bruno 
PETRITSCHEK (Monatsh., 1917, 38, 385—-404. Compare A., 1905, 
ii, 307; 1906, ii, 268; 1912, ii, 1151).—The binary systems 
p-toluidine with the three dinitrobenzenes, 2:4-dinitrotoluene and 
the three nitrophenols respectively, and carbamide with the three 
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dinitrobenzenes and 2:4-dinitrotoluene respectively, have been 
investigated by means of time-cooling curves. It is shown in the 
ease of p-toluidine with the three dinitrobenzenes and with 
»:4-dinitrotoluene gives no compounds, but only simple eutectics ; 
with m- and pnitrophenols, a compound is formed in each case. 
With m-nitrophenol and p-toluidine, the compound produced 
consists of one molecule of each constituent, whilst with pnitro- 
phenol, the compound consists of two molecules of p-nitrophenol 
to one molecule of ptoluidine. In the case of o-nitrophenol and 
ptoluidine, no compounds are formed, but simply a eutectic. 
Carbamide does not form any compounds in any of the mixtures 
examined, and in all cases there are large gaps in the mixture 
series. As a result of the experiments, the authors state that the 
tendency to compound formation with the dinitrobenzenes is deter- 
mined by the residual affinity of the benzene nucleus and not by 
the affinity of the amino-group, whereas in the case of the nitro- 
phenols the amino-group is the determining factor. J. F.S. 


Influence of Substitution in the Components on the 
Equilibrium in Binary Solutions. XI. Binary Solution 
Equilibria between Phenol and the Three Isomeric Nitro- 
phenols respectively with the Three Isomeric Phenylene 
Diamines. Rosert Kremann and Bruno Perrirscnek (Monaish., 
1917, 38, 405—444. Compare preceding abstract).—By means of 
cooling curves, the authors have investigated the twelve possible 
binary systems formed between phenol and the three nitrophenols 
on the one hand and the three phenylenediamines on the other. 
The system phenol—p-phenylenediamine gives rise to the compound 
consisting of one molecule of diamine to two molecules of phenol. 
This compound forms a eutectic with phenol at 40° and with 
p-phenylenediamine at 94°. The system phenol—m-phenylene- 
diamine gives rise to a compound made up of three molecules of 
phenol and two molecules of the diamine; this compound forms a 
eutectic with phenol at 24° and with diamine at 41°, and has 
m. p. 52°6°. In the case of the system phenol—o-phenylenediamine, 
two compounds appear ; these consist respectively of four molecules 
of phenol and one molecule of the diamine, and one molecule of 
each component. The eutectics in the case of the first compound 
lie at 28° with phenol and 29° with the second compound. The 
system p-nitrophenol—o-phenylenediamine forms a single compound 
composed of two molecules of nitrophenol and one molecule of the 
diamine (m. p. 87°9°). This compound with nitrophenol has a 
eutectic at 85°5° and with diamine at 78°. A compound of similar 
composition is formed in the system pnitrophenol—m-phenylene- 
diamine; this melts at 119°9°, and its eutectics lie at 102° with 
nitrophenol and 52°4° with the diamine. In the system p-nitro- 
phenol—p-phenylenediamine, two compounds are found; these have 
compositions: (a) four molecudes of nitrophenol to one molecule 
of the diamine, and (2) one molecule of nitrophenol to one mole- 
cule of the diamine respectively. The eutectics lie at 109°5° for 
p-nitrophenol and compound a, 117°5° for compound a and com- 
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pound 4, and 107° for the compound 6 and the diamine. The 
systems o-nitrophenol and the three phenylenediamines do not give 
rise to compounds; the eutectics in these cases lie at 42°5° for 
p-phenylenediamine, 33°5° for m-phenylenediamine, and 38°8° for 
o-phenylenediamine. The system  m-nitrophenol—m-phenylene- 
diamine gives rise to two compounds, composed of two molecules 
of nitrophenol and one molecule of the diamine, and one molecule 
of nitrophenol and one molecule of the diamine respectively. In 
the system m-nitrophenol—o-phenylenediamine, two compounds are 
found; these are two molecules of nitrophenol with one molecule 
of o-phenylenediamine and an equimolecular compound. Similar 
relationships are found in the system m-nitrophenol—p-phenylene- 
diamine. J. F.S. 


A Complete Review of Solutions of Oceanic Salts. III. 
Ernst JANECKE (Zeitsch. anory. Chem., 1918, 102, 41—65. 
Compare A., 1917, ii, 527).—-In the previous paper, a graphic 
representation was devised for the doubled ternary system 
(Na,,K,,Mg)(Cl,,8O,) in presence of sodium chloride as a constant 
solid phase. The diagram took the form of a triangle for any 
particular temperature, the corners of the triangle corresponding 
with the three salts MgCl,, 2KCl, Na,SO,. The temperature co- 
ordinate being perpendicular to the plane of the triangle, the com- 
plete diagram took the form’ of a three-sided prism. Although 
sodium chloride is always present as a solid phase, the quantity 
in solution or the quantity of water corresponding with saturation 
with salt at different temperatures has been hitherto neglected. In 
the present paper this new factor is taken into account. At first 
the new variable is considered in connexion with the simple salts 
represented by the corners of the triangle, and later with respect 
to the systems associated with the sides. For an interpretation 
of the numerous diagrams given the original paper must be referred 
to. [See, further, 7. Soc. Chem. Ind., 1918, March. | 

E. H. R. 


Chemical Kinetics. U. Prarotonao (Atti R. Accad. Lincei, 
1917, [v], 26, ii, 182—-190).—The author bases on Marcelin’s work 
(Contribution & l'étude de la cinétique physico-chimique, Thesis, 
Paris, 1914) the essentials of a new thermodynamics of irreversible 


phenomena. a? 

Effect of Temperature and of Pressure on the Limits 
of Inflammability of Mixtures of Methane and Air. Wa trter 
Mason and Ricuarp VERNON WHEELER (T., 1918, 113, 45—57).— 
Theoretical considerations indicate that the effect of increasing the 
initial temperature of mixtures of inflammable gases with air 
should be to widen the difference in the composition of the mix- 
tures which correspond with the upper and lower limits of inflam- 
mability. 

Experiments made with mixtures of methane and air show that 
the percentage of methane, corresponding with the lower limit, 
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decreases from 6°00% of methane, when the initial temperature 
of the mixture is 20°, to 3°25% for an initial temperature of 700°. 
In the case of the higher limit mixture, the percentage of methane 
increases slowly with the initial temperature of the mixture up to 
about 600°, after which there is a considerable augmentation of 
the rate of increase of the methane content. It is suggested that 
this is probably due to the disturbing influence of surface com- 
bustion of the methane during the interval which elapses between 
the introduction of the gas mixture into the heated explosion 
vessel and the passing of the igniting spark. In general, the results 
obtained for the influence of the initial temperature on the limits 
of inflammability agree closely with those obtained by Taffanel 
(Compt. rend., 1913, 157, 593). 

Experiments made to determine the influence of pressure on 
the composition of the limit mixtures show that the percentage of 
methane increases with pressure for both the lower and upper 
mixtures. This result is in agreement with previous observations 
made by Terres and Plenz (J. Gasbeleucht., 1914, 57, 990, 1001, 
1016, 1025). The smaller effect obtained by these authors in the 
case of the upper limit mixtures is presumed to be due to the 
circumstance that they did not make use of a sufficiently powerful 
source of ignition in order to obtain strictly comparable results. 

The lowest pressure at which self-propagation of flame occurs 
in mixtures of methane and air was found to be 120 mm. when the 
initial temperature was atmospheric. In similar experiments, 
Burrell and Robertson (U.S. Bureau of Mines, Technical Paper 
No. 121, 1916) obtained a limiting pressure of 300 mm. The differ- 
ence between the two results is explicable on the asumption that 
the igniting source employed by these authors was-not sufficiently 
powerful. In these circumstances, their results give merely the 
limiting pressure for ignition by a spark discharge of particular 
intensity. 

The mixtures which correspond with the lowest limiting pres- 
sures contain between 8°75 and 9°40% of methane, these numbers 
being derived from.observations in which the initial temperatures 
were 20°, 250°, and 500°. H. M. D. 


The Saponification of Fats. II. J. P. Treus (Proc. K. Akad. 
Wetensch. Amsterdam, 1918, 20, 343—-357. Compare A., 1917, 
ii, 528).—From a mathematical discussion of the ideal case in 
which the saponification of a triglyceride takes place in solution, 
the ester groups being equivalent and no complications arising, it 
is shown that the relative concentration of free glycerol at any 
moment is equal to the third power of the relative concentration 
of the free fatty acid, in the case of stagewise saponification, that 
is, passage through the di- and mono-glycerides. The same holds 
good for the ideal case of esterification. The experimental results 
obtained when trilaurin is saponified with strong sulphuric acid 
show only very slight deviations from this rule, the deviations being 
due to the fact that the three ester groups are not perfectly equi- 
valent. Rather greater deviations are found in the esterification of 
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lauric acid and glycerol by strong sulphuric acid. [See also /, 
Soc. Chem. Ind., 1918, March. | W. G. 


Dynamics of Nitrile Formation from Acid Anhydrides 
and Amides. I. Investigation of the Reaction O(COPh), + 
COPh'NH, — 2Ph:CO,H+PhCN, by Methods based on 
the Phase Rule. Roserr Kremann and Max Wenzina (Monatsh, 
1917, 38, 445—456).—In a series of experiments designed for the 
investigation of the binary mixture, benzoic anhydride—benzamide, 
the authors found that the temperature of the primary crystal- 
lisation varied with the time during which the mixture had been 
heated and also with the temperature. This they were able to 
show was due to the reaction O(COPh),+COPh-NH,— 
2Ph-CO,H+PhCN. To follow this reaction, mixtures of the four 
substances taking part were made in a number of different propor- 
tions, commencing with 100% of the substances on the right hand 
side of the equation and ending with 100% of the substances on 
the left hand side, but always so that the molecular ratio of the 
benzoic acid to the benzamide was 2:1 and that of the benzoic 
anhydride to the benzamide was 1:1. These mixtures were 
rapidly heated to 98° and then allowed to cool, and the tempera- 
ture of primary crystallisation noted. The crystallisation tem- 
peratures were plotted against the composition and an analytical 
curve produced, which on the assumption that no chemical change 
had occurred gives the composition of any mixture, in which the 
proper ratios of the two sides of the equation are maintained, 
directly from the temperature of its primary crystallisation. The 
reaction was then studied: quantities of benzoic anhydride and 
benzamide in molecular proportions were mixed in a closed vessel 
heated to 98° or 123°, and the temperature of primary crystallisa- 
tion measured at stated intervals of time (one to one hundred 
hours), and from the analytical curve the progress of the reaction 
ascertained. It is shown that the reaction is bimolecular, and at 
98° has a value k=0°053, whilst at 123° k=0°24. The tempera- 
ture-coefficient is therefore 1°8 for 10°. It is shown also that the 
reverse reaction does not take place to the extent of more than 
%. J. F. 8. 

Influence of Carbon Monoxide on the Velocity of Catalytic 
Hydrogenation. Epwarp Braprorp Maxrep (Trans. Faraday 
Soc., 1917, 18, 36—42).—Measurements have been made of the 
rate of absorption of hydrogen by olive oil at 180° in presence of 
small quantities of carbon monoxide. The absorption vessel, con- 
taining the oil and a nickel catalyst, was connected to the gas- 
measuring tube by rubber tubing, and was adjusted so that the 
contents could be continuously and thoroughly shaken during the 
progress of the absorption. 

Comparative experiments with pure hydrogen and with hydrogen 
containing from 0°25 to 2% of carbon monoxide show that the 
rate of hydrogenation is very considerably reduced by these quan- 
tities of carbon monoxide. The curve obtained by plotting the 
hydrogen absorption for a given interval of time against the per- 
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centage of carbon monoxide in the hydrogen is convex towards 
the origin, indicating that the retarding influence of successive 
increments in the carbon monoxide content decreases with increase 
in the quantity of the poisonous gas. 

Apart from the poisoning effect of the carbon monoxide, the 
admixture of this gas dilutes the hydrogen, but this effect can be 
readily calculated and allowed for. H. M. D. 


Hydrogenation under the Influence of Colloidal Catalysts 
and how to account for this Process. J. BéxseKen and H. W., 
HorstepE (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 
424—434).—The question of the mechanism of colloidal metal 
catalysts in hydrogenation processes is discussed and the results of 
observations are recorded on the rate at which hydrogen is ab- 
sorbed by solutions of cinnamic acid, cinnamic esters, and ethyl 
undecenoate in presence of colloidal palladium. These results are 
not sufficiently regular to admit of mathematical treatment, and 
the authors infer that the normal course of the reaction is dis- 
turbed by impurities in the hydrogen, by coagulation of the cata- 
lyst, and by other unknown factors. [See J. Soc. Chem. Ind., 
1918, March. | H. M. D. 


The Fundamental Values of the Quantities # and ./a for 
different Elements in Connexion with the Periodic System. 
V. The Elements of the Carbon and Titanium Groups. 
J.J. van Laar (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 
492-504. Compare A., 1916, ii, 386, 610; 1917, ii, 67).—The 
methods previously described have been applied to the calculation 
of the values of 6 and ,/a for the elements of the carbon and 
titanium groups. The critical data for these elements are, of 
course, not known, but the values of 6 can be obtained from the 
compounds, for which in certain cases the requisite data are avail- 
able. The chief result to which the author’s calculations lead is 
that the value of /a must be very large, ranging from 0°32 for 
carbon to 0°40 for lead. This is supposed to indicate that the 
attractive forces measured by »/a are those of the free atoms. 

The estimated values of ./a and b and also of the critical tem- 
perature and pressure are recorded in tables. H. M. D. 


The Fundamental Values of the Quantities ) and ,/u for 
different Elements in Connexion with the Periodic System. 
VI. The Alkali Metals. J. J. van Laar (Proc. K. Akad. 
Wetensch.. Amsterdam, 1918, 20, 505—519. Compare preceding 
abstract).—An attempt is made to estimate the values of 6 and 
Va for the alkali metals, the approximate value of the critical 
temperature required in the calculations being derived from the 
melting points and boiling points. The physical properties of the 
alkali metals necessitate the assumption of high values for the 
attraction constant, and this is assumed to he connected with the 
existence of these elements in the atomic condition. The estimated 
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values of the critical data and of } and a are recorded in tabular 
form. H. M. D. 


Considerations on the Nature of Chemical Affinity and 
of the Valency of Atoms. G. Cramician and M. Papoa (Atti R. 
Aeccad. Lincei, 1917, [v], 26, ii, 165—173).—The bearing of the 
results of recent work on the structure of the atom and on valency 


is discussed. = a We 


. Vacuum Balance Cases. Berrram Biounr and Wittiam H. 
Woopcock (T., 1918, 113, 81—84).—Attempts have been made 
to construct a vacuum balance case of gun-metal. On account of 
the porosity of the metal, it was not found possible to reduce the 
rate of leakage much below that represented by 0°01 mm. per 
hour. 

Better results were obtained with a glass case consisting of a 
large bell-jar with a side tubulus, through which the rider is con- 
trolled by an arrangement which is commonly made use of in the 
ordinary glass hypodermic syringe. A balance case constructed 
on these lines has been found to give satisfactory results. By 
means of a Gaede pump it can be exhausted to 0°001 mm. and the 
vacuum can be maintained for more than an hour. H. M. D. 


Method for Preventing Salts from Creeping over the 
Sides of Evaporating Dishes. W. 0. Ropinson (J. Amer. Chem. 
Soc., 1918, 40, 197).—Creeping of salts can be prevented by paint- 
ing a strip, about 6—7 mm. wide, round the inner rim of the dish 
with collodion. The film contains no non-volatile residue and can 
be easily burnt off. H. M. D. 


Lecture Experiment on the Vapour Pressure of Solutions. 
H. 8S. van Kuooster (J. Amer. Chem. Soc., 1918, 40, 193—195). 
—-A simple apparatus is described for demonstrating the lowering 
of the vapour pressure of a volatile liquid on the addition of a 
foreign non-volatile substance. It consists of an outer glass tube, 
in which the pure liquid is boiled, and an inner tube containing 
the solution. The inner tube is constricted somewhat about the 
middle of ifs length, and at its lower end is sealed on to a narrow 
tube, which is bent round to form a U with the wider tube, and is 
used as a gauge tube. The constriction serves to close the inner 
tube, when all the air has been removed, and this is conveniently 
effected by a rubber cork attached to a glass rod. When the outer 
tube is closed and the liquid boils,, vapour passes through the 
solution via the gauge tube, and when the air has been displaced 
the inner tube is closed by the rubber stopper. The level of the 
solution in the gauge tube is then found to be less than that in the 
wider tube. H. M. D. 


Preparation of Argon as a Lecture Experiment. \W. P. 
JoRISSEN (Chem. Weekblad, 1917, 14, 1151—1153).—A descrip- 
toin of an apparatus for demonstrating the extraction of argon 
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from air, the oxygen being absorbed by phosphorus, and the nitro- 
gen by a mixture of magnesium-powder, fresh quick-lime, and 
sodium. A. J. W. 


Inorganic Chemistry. 


The Crystalline System and the Axial Ratio of Ice. 
F. Rinne (Ber. K. Sachs. Ges. Wiss. Math-phys. Klasse, 1917, 69, 
57—62; from Chem. Zentr., 1917, ii, 671. Compare ibid., i, 452). 
—Using the apparatus described earlier, the statement of Nordens- 
kidld that ice is hexagonal—bipyramidal (hexagonal—hemimorphic, 
a:c=1:1°6) is confirmed. This result is regarded as supporting 
the author’s law of isotypism, according to which ice follows the 
magnesium type. D. F. T. 


Black Phosphorus. II. A. Sirs, G. Meyer, and R. Tu. 
Beck (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 392—393. 
Compare A., 1916, ii, 185).—Experiments in which black and 
violet phosphorus were heated for prolonged periods at 480° and 
450° indicate that the black modification is metastable at these 
temperatures, and in presence of 1% of iodine as catalyst is trans- 
formed into the violet form. Mixtures of violet and black phos- 
phorus in the ratio 4:1 heated for fourteen weeks at 380° showed 
complete transformation of the black into the violet form, but no 
appreciable change took place when the proportion of violet to 
black was 1:4, [See J. Soc. Chem. Ind., 1918, March.] 

H. M. D. 


The Thermal Dissociation of Metaphosphoric Acid. D. 
BataREFF (Zeitsch. anorg. Chem., 1918, 102, 34—40).—The author 
studies the formation and thermal dissociation of metaphosphoric 
aid by heating orthophosphoric acid for varying lengths of time in 
a pear-shaped gold flask having a long neck. A current of dry air, 
led into the flask through a gold tube, serves to carry away any 
water-vapour formed, whilst the volatilised metaphosphoric acid and 
phosphoric oxide condenses in the neck of the flask. At the end of 
an experiment the flask is closed, weighed, and the residue analysed 
by estimating phosphoric oxide by the method of Schmitz. The 
product always contains less water than that required for metaphos- 
phoric acid, the deficiency being greater the more prolonged the 
heating. The thermal dissociation of metaphosphoric acid in the 
gaseous state is therefore established. The results of those ob- 
servers who have obtained metaphosphoric acid containing excess 
of water are to be explained by insufficient heating or by the 
presence of impurities in the phosphoric acid used (compare Holt 
and Myers, T., 1913, 108, 532536). The dehydration of ortho- 
phosphoric acid solutions by heating does not take place in definite 
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stages, but is influenced by the rate of heating and by the vapow 
tensions of water and phosphoric oxide. Even at 260—300° pho: 
phoric acid volatilises with the water in appreciable quantities, 
The composition of the residue depends on the temperature and 
duration of heating. [Compare J. Soc. Chem. Ind., 1918, March,] 
E. H. R. 


The Existence of Basic Calcium Carbonates. Ep. Donan 
and A. Lane (Osterr. Chem. Zeit., 1917, [ii], 20, 175—176; from 
Chem, Zentr., 1917, ii, 672) —When brought into contact with 
water and lime, calcium carbonate becomes hardened, due to a 
fixation of part of the lime; this result is adduced as evidence of 
the probable existence of basic carbonates of calcium (compare 
Busvold, A., 1917, ii, 207). D. F. T. 


Glucinum Nitride. A. C. Vournasos (Bull. Soc. chim., 1911, 
[iv], 21, 282—288. Compare A., 1911, ii, 600; 1913, i, 25)— 
Glucinum nitride may be obtained by the direct action of cyano- 
gen on glucinum at 800°. 

The partial oxidation of a cyanide or of a carbide in the pres 
ence of nitrogen will in certain cases yield nitrides. Thus if zine 
or copper cyanide or calcium carbide is heated with ammonium 
nitrate, the corresponding nitride is formed: 3Zn(CN),+ 
12NH,NO, = Zn,N, + 6CO, + 14N, + 24H,0. Barium cyanamide 
similarly reacts with ammonium nitrate to give barium nitride. 
[See also J. Soc. Chem. Ind., 1918, March. ] W. G. 


A Silica-Glass Mercury Still. J. C. Hosrerrer and R. B. 
Sosman (J. Washington Acad. Sci., 1918, 8, 11—15).—Vacuum 
mercury stills made of ordinary or combustion glass are liable to 
collapse when slightly overheated. This has led to the construction 
of a silica-glass still, the design of which is of the simplest possible 
kind, in order to minimise the difficulties connected with the work- 
ing of the fused silica. The distillation chamber is heated electri- 
cally and the pressure reduced to less than 10 mm, __—xXH. M. D... 


Mercury Ammonia Compounds. I. Murie. Carnerine 
Canninc Hotmes (T., 1918, 118, 74—79).—By digesting infusible 
precipitate at 100° with solutions nearly saturated with respect to 
ammonium chloride and containing varying quantities of mercuric 
chloride, and examining the crystals which separate on cooling, it 
has been found that the product consists of the compound 
3HgCl,,2NH, or of HgCl,,2NH,;. There is no evidence of the 
formation of any compound of intermediate composition. 

The product obtained under similar conditions by using solutions 
nearly saturated with mercuric chloride and vautehhe small amounts 
of ammonium chloride has the composition HgCl,,NH,-HgCl. 
This compound has previously been obtained by Strémholm (A., 
1906, i, 935; Zettsch. anorg. Chem., 1908, 57, 72). H. M. D. 


Electrolysis of Solutions of the Rare Earths. III. L. M. 
Dennis and A. B. Ray (7. Amer. Chem. Soc., 1918, 40, 174—181). 
The fact that the electrolysis of solutions of rare earth salts leads 
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to the fractional precipitation of the rare earth hydroxides (com- 
re A., 1915, ii, 775) has been attributed to the action of the 
hydroxyl ions set free at the mercury cathode, the hydroxide otf 
the weakest base being precipitated first. In the expectation that 
vigorous stirring of the mercury surface would facilitate the frac- 
tionation, experiments have been made with neutral solutions of 
the nitrates of the rare earths of the yttrium and erbium groups, 
the average atomic weight of the metal being 106°95. The hydr- 
oxides precipitated at different stages were removed and the 
average atomic weight of the metal in each fraction determined. 

Comparing the results obtained in two series of electrolytes, in 
one of which the cathode was vigorously, and in the other slightly 
agitated, it is found that vigorous stirring causes a more rapid 
segregation of the earths of higher atomic weight in the early 
fractions and a better concentration of the earths of lower atomic 
weight in the last fractions. 

Other experiments in which neutral solutions of the nitrates of 
the rare earths and thorium were electrolysed show that fraction- 
ation occurs, the thorium being concentrated in the early frac- 
tions. [See also J. Soc. Chem. Ind., 1918, March.| H. M.D. 


A Thermoelectric Method for the Study of the Allotropic 
Transformations of Metals. R. Durrer (Stahl und Lisen, 
1917, 37, 430—431; from Chem. Zentr., 1917, ii, 672. Compare 
Benedicks, A., 1916, ii, 172).—After a description of the appara- 
tus used by Benedicks, a statement is made that the decision of the 
latter with respect to the discontinuity at the point A, of the curve 
for iron and the absence of discontinuity at the point Ag, is based 
on insufficient material. D. F. T. 


Iso- and Hetero-poly Acids. XV. Heteropolytungstates 
and some Heteropolymolybdates. ArtHur Rosenneim and 
JoHANNES JAENICKE (Zeitsch. anorg. Chem., 1917, 101, 
235—275. Compare this vol., 19).—In this paper is given the new 
experimental data which the authors have used in the development 
of their theory of the constitution of the heteropoly acids. The 
acids of the fundamental type have the constitution expressed by 
the formula H,5-,{R"(M,O,),|, where R is the non-metallic element 
and M the metallic. These acids form two series of hydrates, one 
series crystallising in quadratic octahedra with 28H,O, the other 
in rhombohedra with 22H,O. They are the most stable of the 
heteropoly acids and are formed in presence of excess of the metallic 
acid. The 8- and 9-basic acids show isomerism of a type not under- 
stood. 

12-Borotungstic acid, H[B(W.,0;),],28H,O, forms crystals of 
two kinds, large, transparent octahedra, m. p. 45—51°, and slender 
needles. A lower hydrate with 10H,O was isolated. An ‘so-12- 
borotungstic acid, Hf B(W.0;,),],22H,O0, was obtained in the form 
of hexagonal, bipyramidal crystals. 

12-Silicomolybdic acid, H,[Si(Mo,0;),],28H,O, forms transparent 
octahedra, which melt gradually at 47—55° to a uniform liquid. 
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Crystallised from hot. nitric acid, it forms a lower hydrate with 
14H,0. 

12-Silicotungstie acid forms both quadratic and rhombohedral 
hydrates with 283H,O and 22H,0 respectively. The transition 
point, determined by the dilatometer method, is at 28°5°. In addi 
tion, a hydrate with 15H,O was obtained. 

Iso-12-silicotungstic acid, H,[Si(W.,0;),¢|,20H,O, forms triclinic 
prisms. 

12-Phosphomolybdic acid was obtained in yellow, octahedral 
crystals of the composition H,{P(Mo,0,),|,28H,O, and by crystal- 
lisation from hot nitric acid the hitherto unknown hydrate with 
22H.O was obtained in small, yellow, probably rhombohedral tables. 
The conductivity at 25° was studied, and also the course of neutral- 
isation by means of conductivity measurements. 

12-Phosphotungstic acid forms crystals of the normal type with 
28H,O. In presence of traces of acid these break down intominute 
rhombohedra of the hydrate with 22H,O, melting at 89—94° toa 
homogeneous liquid. The highest metallic salts which could be 
ys He were tribasic, for example, Ba,H,{ P(W,0, 7)elo,54H,O and 

Na,H,[/P(W.0;),|,13H,O, but in the guanidine salt, 

(C ‘N;H;), H,[P(W.0;)¢|,,12H.0, 
half the hydrogen is replaced. 

12-Arsenotungstic acid could only be obtained in the form of its 
ammonium salt, (NH,),H,{As(W,0,),|,4H.O. 

The unsaturated mono-nucleic heteropoly acids are of the type 
H4-n[ R"O(M,O,);|, their basicity being the same as that of the 
saturated acids. 

10-Silicotungstice acid was obtained in the form of a potassium 
salt, badly formed, cube-like crystals of the composition 

K,H[Si0O(W.0,),|,11H,0. 
The corresponding guanidine salt contains 9H,O. 
The bi-nucleic heteropoly acids form two groups, the 1:11 acids 
having an outer bridge, 
H,[R"-OH-(M,0,);]-M;,0,,[R"-OH-(M,0,);]H;, 
whilst the a 9 (luteo) acids have an inner bridge, 
HF), - n[ (M,O;),R"O-M,0,-R"0-(M, .0;),]H 11-2 
The acids of the last type, it is suggested, are in tautomeric equil- 
ibrium with the form 
Hyg - n{(M,O0;),R“OH-M,0;-R“OH(M,0,),|Hyo - n- 
They are always formed in presence of excess of the metalloid acid. 
11-Phosphotungstates are formed at an intermediate stage in 
the decomposition of 12-phosphotungstic acid by strong bases. 
They are stable salts which can be readily prepared from the barium 
salt, to which the constitution 
Ba,[P(OH)(W,0,); |-W,.0,-[(W,0,),(OH)P]53H,O 
is given. Strong mineral acids bring about decomposition of the 
11- phosphotungstates with formation of 12- and 2:21- phospho- 
tungstates. The 1l-arsenotungstates are completely “analogous to 
the corresponding phosphotungstates. 

9-Phosphotungstic acid, P,0;,18W0O,,42H,.O, forms thin, six- 

sided tables, which are very readily soluble and melt at 28°. All 
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attempts to prepare salts of higher basicity than 5 failed, and it 
js concluded that the constitution of the acid must be represented 
by the formula 

H,{ P(OH)( W.0,),-W,0,-(W.0,),(OH) P|H,,36H,O. 
A study of the conductivity” ‘and neutralisation curves points to the 
same conclusion. 

The silver salt, 5Ag,0,P,0,,18W0;,34H,O, is precipitated as 
yellow, amorphous flakes which quickly crystallise. It is almost 
insoluble. The corresponding guanidine salt, with 18H,O, forms 
bright yellow aggregates of small tables and is only slightly soluble. 

9-Arsenotungstic acid corresponds exactly with luteophospho- 
tungstic acid. Only the tribasic potassium and ammonium salts 
were prepared, these having similar properties to the tribasic salts 
of 9-phosphotungstic acid. 

Among the more complex heteropoly acids, the authors have 
studied 2:21-phosphotungstie acid, 2:17-phospho- and 2:17-arseno- 
tungstic acids. They probably contain four non-metallic acid 
nuclei, but no constitutional formule have yet been suggested for 
them. The preparation and properties of a number of salts of these 
acids are described. E.H.R. ° 


Mineralogical Chemistry. 


Amblygonite-Tin Deposits at Caceres, Spain. W. T. 
Dirpincuaus (Jahrb. Min., 1917, i, Ref. 326—328; from Archiv 
Lagerstdttenforschung, 1914, 16, 49 pp.).—Veins containing 
amblygonite and cassiterite intersect Silurian and Devonian slates 
in the neighbourhood of the well-known phosphate veins of 
Estremadura. The average composition of the amblygonite is given 
under I. Associated minerals are pyrophyllite (anal. II) and a 
soda-muscovite (III). 

3i0,. P.O; SO; Al,O,. 0, CaO. Mgo. 
I. 46-35 o 34-29 } —_ —- 
Il. 67-01 trace _— trace 17-93 ; — — 
IIT. 45-78 trace 0-08 36-49 “15 . 0-11 


K,O. Na,O. Li,O. 
om 1-60 ; 
II. 6-27 2.23 

Ill. 8-41 3-25 


Celestite from Galicia. Sreran Kreutz (Jahrb. Min., 1917, i, 
Ref. 269—277; from Abh. Akad. Wiss. Krakau, 1915, 55, [A], 
1—24).—An account is given of the minerals (aragonite, rock-salt, 
gypsum, celestite, calcite, and dolomite) found in the salt-clays 
which are worked for ozocerite and sulphur in the mining district 
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of Pomiarki, near the village of Truskawiec in Galicia. A crystal. 
lographic description is given of the celestite; analysis gave: 
Sr. BaO. CaO. SO . Ign. Total. Sp. gr. 
54-41 0-69 0-67 43-54 0-22 99-53 3-968 
corresponding with SrSO, 97°38, CaSO, 1°64, BaSO, 0°98. 
Mixed crystals of these sulphates are discussed, and the fact that 
the minerals celestite, barytes, and anhydrite always contain a pre 
dominance of one metal is commented upon. L. J. 8. 


The Existence of Bischofite Deposits and the Secondary 
Transformations of the Zechstein Potassium Salts. M 
Rozsa (Zettsch. anorg. Chem., 1917, 101, 276—284. Compare 
A., 1916, ii, 257, 335; 1917, ii, 97, 214).—Fresh arguments are put 
forward in support of the author’s contention that bischofite did 
not form a primary deposit, and therefore could not have par- 
ticipated in the secondary metamorphoses of the salt deposits. The 
carnallite—kieserite salts of the 16 metres thick “principal” salt 
layers are the primary products. The mean composition of five 
borings through this deposit gave carnallite 56%, kieserite 13°3%, 
rock-salt 28°7%. The kieserite-carnallite layers are less rich in 
carnallite. The origin of this carnallite can be explained with- 
out the assumption of a primary bischofite deposit, on the suppo- 
sition that the magnesium chloride appears as a decomposition 
product of the “ principal ” salt deposit. 

The thermal or hydrothermal decomposition of kainite into 
kieserite and carnallite has been studied from the van’t Hoff equil- 
ibrium diagram, and it is concluded from the relative proportions 
of these two salts in the “ principal” salt deposits that the last 
could not have been produced by the decomposition of kainite. 
The occasional transformation of the “principal” deposits into 
a hard-salt rich in langbeinite can be explained qualitatively, but 
quantitative data are wanting. [See also J. Soc. Chem. Ind., 1918, 
March. | E. H. R. 


Rock-forming Minerals from the Tatra Mountains. \W. 
Pawuica (Jahrb. Min., 1917, i, Ref. 278—282; Bull. Acad. Sei. 
Cracovie, Cl. sci. math. nat., [A], 1915, 52—76).—Thirteen 
detailed analyses are given of minerals (muscovite, biotite, ortho- 
clase, oligoclase, amphibole, garnet, and tourmaline) isolated from 
granite, pegmatite, and gneiss. L. J. 8. 


Analytical Chemistry. 


Accurate Method for taking Aliquots of a Standard in 
Standardising Solutions. C. F. Minter (J. Amer. Chem. Soc. 
1917, 39, 2388).—About five times as much of the standard sub- 
stance is weighed out and dissolved in a quantity of water slightly 


rystal. 
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exceeding five times the capacity of the pipette to be used in 
taking the aliquot portions. (This pipette need not be 
standardised.) Five portions of the solution are now pipetted into 
separate vessels, and the remainder of the solution, together with 
the rinsings from the pipette, is transferred to a tared platinum 
basin, evaporated, the residue dried, and weighed. A simple calcu- 
lation gives the quantity of substance taken for each titration. 
The method can be used only for such substances as sodium 
carbonate, sodium oxalate, etc., which are soluble, and separate from 
their solution in a weighable form on evaporation. W. P.S. 


A General Method for the Analysis of Gaseous Mixtures. 
Paut Lepeau and A. Damiens (Ann. Chim., 1917, [ix], 8, 
221—264).—A more detailed account of work already published 
(compare A., 1913, i, 437; ii, 253, 349, 700). W. G. 


The McLean-Van Slyke Iodometric Method for the Titra- 
tion of Small Amounts of Haloids. Its Application to 
Chlorides. Roserr F. McCracken and Mary D. Watsu (J. Amer. 
Chem. Soc., 1917, 39, 2501—2506. Compare A., 1915, ii, 479).— 
When the titration in this method is made very slowly, a blue 
coloration which might be mistaken for the end-point sometimes 
develops before the titration is complete; this coloration, however, 
disappears gradually as the end-point is approached. The end- 
point can be obtained in a clear solution by adding a further 
quantity of starch just before the titration is commenced. The 
method yields trustworthy results. [See, further, J. Soc. Chem. 
Ind., 1918, 6a.] W. P. S. 


Applications of Gas Analysis. IV. The Haldane Gas 
Analyser. Yanpe.t Henperson (J. Biol. Chem., 1918, 33, 31—38). 
—Modifications of Haldane’s apparatus for the estimation of carbon 
dioxide in air and in blood are described, by means of which the 
apparatus may be more readily taken apart and cleaned. A simpler 
form of the apparatus suitable for teaching purposes is also illus- 
trated. [See also J. Soc. Chem. Ind., 1918, March.] H. W. B. 


Applications of Gas Analysis. V. The Gases of the Blood. 
YanDELL Henperson and Artuur H. Smita (J. Biol. Chem., 
1918, 33, 39—46. Compare preceding abstract).—The authors 
describe a modification of Barcroft and Haldane’s method, in which 
the oxygen from 1 c.c. of the blood is liberated by the action of 
potassium ferricyanide in a special “diffusion tube,” which is sub- 
sequently rotated horizontally. During the rotation, the contents 
of the tube spread in a thin film along the walls and allow com- 
plete diffusion of the liberated oxygen into the air of the tube to 
occur. The excess of oxygen in the air is then estimated by means 
of the analyser previously described (loc. cit.). Carbon dioxide 
in the blood is similarly estimated after treatment with tartaric 
acid, a correction being made for the solubility of carbon dioxide 
in acidified solutions of blood. H. W. B. 
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Gasometric Estimation of the Oxygen and Hemoglobin 
of Blood. Donatp D. van Stryke (J. Biol. Chem., 1918, 33, 
127—132. Compare A., 1917, ii, 422)._-The apparatus previously 
described for the estimation of carbon dioxide in the blood is used 
with a similar technique for the estimation of oxygen. The oxygen 
is liberated from combination with hemoglobin within the 
apparatus by the addition of ferricyanide, is extracted in a vacuum, 
and measured at atmospheric pressure, a few minutes sufficing for 
an accurate estimation. H. W. B. 


Rapid Characterisation of the Sulphuric Ion in Insoluble 
Sulphates. Application to the Identification of this Ion in 
General. G. Denicis (Bull. Soc. chim., 1918, |iv], 23, 36—39).— 
The presence of the sulphuric ion in insoluble sulphates, such as 
those of lead, mercurous mercury, calcium, strontium, and barium, 
may readily be shown by adding to the sulphate a 10% solution of 
mercuric nitrate in nitric acid (i in 100). Turpeth mineral is 
formed, and may be detected, if mecessary, microscopically. 
Calcium and mercurous sulphates give the reaction immediately 
in the cold, strontium and lead sulphates only slowly, and barium 
sulphate only on boiling. In a complex mixture, the sulphate may 
be first precipitated as barium sulphate and then detected as 
described. [See also 7. Soc. Chem. Ind., 1918, March.| W. G. 


The Adaptation of Truog’s Method for the Estimation 


of Carbon Dioxide to Plant Respiration Studies. A. M. 
Gurgar (The Plant World, 1917, 20, 288—293; from Physiol. 
Abstr., 1918, 2, 641).—In the original paper an apparatus is 
described for the estimation of carbon dioxide by Truog’s method, 
the gas being absorbed in a known volume of V/4-barium hydr- 
oxide solution, and the residual hydroxide titrated back with 
standard acid. The modification consists in the use of an auto 
matic pipette for measuring and transferring the barium hydroxide 
solution without allowing it to come into contact with the air. 
There is also an arrangement for rendering the wash-water free 
from carbon dioxide without disconnecting the reservoir. W. G. 


Use of Sodium Paratungstate in the Estimation as 
Oxide of the Metal in Cyanides, 8. B. Kuzirtan (J. Amer. 
Chem. Soc., 1917, 39, 2356—2358. Compare A., 1913, ii, 865).— 
sap gyps when heated with sodium paratungstate in the presence 
of an oxidising substance (ammonium nitrate) lose their acid 
radicle, leaving a residual oxide in a definite and stable form for 
weighing together with the paratungstate. [See, further, J. Soc. 
Chem. Ind., 1918, 30a.] W. P.S. 


Estimation of Sodium and Potassium. F. H. McCruppey 
and C. 8. Sarcent (J. Biol. Chem., 1918, 33, 235--241).—Sodium 
and potassium are separated from other compounds as the com- 
bined chlorides, and the amount of each is calculated from the 
chlorine content of a known weight of the mixture. The authors 
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show that when the McLean-VYan Slyke method is employed for 
estimating the chlorine, the probable error in the estimation of the 
sodium increases as the ratio of sodium to potassium decreases, and 
amounts usually to about 1%. H. W. B. 


New Hydrogen Electrode for the Electrometric Titration 
of the Alkaline Reserve of Blood Plasma and other Froth- 
ing Fluids. J. F. McCienpon (J. Biol. Chem., 1918, 33, 19—29).— 
The new electrode vessel is attached to a horizontal spindle in such 
a way as to permit the introduction at the free end of acid and of 
hydrogen during rotation without disconnection from the potentio- 
meter. The addition of V/10-hydrochloric acid to the plasma is 
continued until the hydrogen-ion concentration is that of water 
(pH =7°00 at 23°). The amount of acid required is a measure of 
the alkaline reserve of the blood. H. W. B. 


Volumetric Method for the Estimation of Calcium. J. 
GrossFELD (Chem. Zeit., 1917, 41, 842).—The calcium is precipi- 
tated from a solution slightly acidified with phosphoric acid by 
the addition of a definite quantity of ammonium oxalate, the 
calcium oxalate is then separated by filtration through a “kiesel- 
guhr filter-paper,” and the excess of ammonium oxalate is titrated, 
with permanganate, in ‘an aliquot portion of the filtrate. [See, 
further, J. Soe. Chem. Ind., 1918, 76a4.] W. P. S. 


Identification and Estimation of Lead in Water. Kosrrr 
Metprem (Chem. News, 1918, 117, 49—50).—In the colorimetric 
estimation of lead by means of hydrogen sulphide, it is essential] 
that the standard or comparison solution be prepared with the same 
water free from lead. The colouring matter in the water and the 
proportion of saline constituents influence the intensity of the 
coloration due to lead sulphide, the difference in some cases amount- 
ing to 100%. When distilled water is used for the standard solu- 
tion, the lead may be underestimated to the extent of 33%. [See, 
further, J. Soc. Chem. Ind., 1918, March.} W. F. &. 


A New Method of Estimating Copper. James Moir (J. 
Chem., Met., Min. Soc. S. Africa, 1917, 18, 133—135).—The 
sample is dissolved in concentrated nitric acid and the copper con- 
verted into faintly acid cupric acetate either by the usual method 
or by adding carbamide, boiling, nearly neutralising with sodium 
hydroxide, and adding sodium acetate. A slight excess of sodium 
thiosulphate is added to the solution, followed immediately by an 
excess of potassium thiocyanate. The precipitated copper thio- 
cyanate is filtered through filter-pulp and washed, the filtrate is 
diluted, sulphuric acid and a small quantity of starch solution are 
added, and the excess of thiosulphate is titrated with N /10-iodine 
solution. [For details, see 7. Soc. Chem. Ind., 1918, March 15th. |] 

T. F. B. 
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Colorimetric Estimation of Manganese by Oxidation 
with Periodate. Hosart H. Witarp and Lucien H. Greatnovus: 
(J. Amer. Chem. Soc., 1917, 39, 2366—-2377).—Manganese salts 
are readily oxidised to permanganate by heating with an alkali 
periodate in acid solution. The quantity of free sulphuric acid 
present must be sufficient to prevent the precipitation of manganic 
periodates or oxides; a high concentration of acid, prolonged heat- 
ing, and the presence of ammonium salts are without effect on the 
results. Traces of chloride do not interfere, and the common 
metals, if they do not form coloured ions, may be present. 
Reducing substances must be removed previously by treatment 
with nitric acid; phosphoric acid should be added if much iron is 
present. The quantity of permanganate formed is estimated 
colorimetrically. [See, further, J. Soc. Chem. Ind., 1918, 41a.] 

W. P.S. 


Use of Cupferron (Ammonium Salt of Nitrosophenyl. 
hydroxylamine) in: I. The Quantitative Separation of 
Zirconium, Titanium, Iron, Manganese, and Aluminium. 
II. The Analysis of Zircon and Baddeleyite. James Browy 
(J. Amer. Chem. Soc., 1917, 39, 2358—2366. Compare Thornton 
and Hayden, A., 1914, ii, 779).—Cupferron reagent may be used 
for the precipitation and separation of iron, titanium, and 
zirconium from aluminium and manganese. The precipitation is 
made from a sulphuric acid solution. The iron, titanium, and 
zirconium are then separated from one another by the use of 
standard methods, and the aluminium and manganese are estim- 
ated after the excess of cupferron has been destroyed by treatment 
with concentrated nitric acid. The method yields trustworthy 
results either with mixtures of the pure salts or with minerals con- 
taining the elements mentioned. [See, further, J. Soc. Chem. 
Ind., 1918, 41a.] W.P S. 


Reagents for Use in Gas Analysis. VII. The Estimation 
of Benzene Vapour. R. P. Anperson (J. Ind. Eng. Chem., 1918, 
10, 25—26).—A method is proposed for the estimation of benzene 
vapour in gas in which a measured quantity of gas containing 
benzene vapour is placed in contact with benzene in a special 
apparatus, and the increase in volume read. By determining what 
the increase would have been had there been no benzene vapour 
present, the amount of benzene vapour present can be estimated. 
A standard apparatus has not yet been produced. L. A. C. 


Estimation of Phenol in the Presence of the Three Cresols. 
G. W. Kyieut, C. T. Lincotn, G. Formanex, and H. L. Fouiert 
(J. Ind. Eng. Chem., 1918, 10, 9—18).—From a series of deter- 
minations of the specific gravities and solidifying points of 4 
number of mixtures of pure phenol and pure o-, m-, and p-cresols, 
the authors have devised a method for determining the percentage 
of phenol present in unknown mixtures of these compounds. 
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Details are given for carrying out the method and obtaining the 
necessary measurements for solving the equation: 


Per cent. phenol = 100X [(7, — 7's.)(0°366 + 0 702LZ,) + 
(Go — Go)(2970 — 609.L,)]/30 W. 


where L,= {1000(G,— Gy)} / {Tp — Tsp} —0°842; Gy and Gy =D 
of phenol used and phenol+distillate mixture respectively; 
G, and G,»=D3 of o-cresol used and o-cresol + distillate mixture 
respectively; T'p, Tsp, To, and T,.=solidifying points of the 
henol, phenol+ distillate mixture, o-cresol used and o-cresol+ 
distillate mixture respectively; X=wt. of total distillate below 
197°; W=wt. of sample used. 

This equation does not give absolutely accurate results with all 
possible mixtures of the three isomerides, or where both o-cresol 
and m-cresol are present and p-cresol is absent or present only in 
very small quantities, the results in this case being too low. The 
error increases as o-cresol increases and p-cresol decreases, being 
greatest where p-cresol is absent and more than 50% of m-cresol 
and less than 50% of o-cresol is present. In all cases ordinarily 
met with in commercial practice, however, the probable error would 
amount to only a few tenths per cent. [See, further, J. Soc. Chem. 
Ind., 1918, 85a.] L. A. C. 


Estimation of Pentose in Urine. G. Trsron1 (Policlinico, 
1917, 24, 641; from Physiol. Abstr., 1918, 2, 598).—Ten c.c. of 
urine are decolorised by heating with blood charcoal and filtered. 
The filtrate is evaporated to 5 c.c., and to it is added 9 c.c. of a 
warm 0°25% solution of phloroglucinol in glacial acetic acid and 
le.c. of hydrochloric acid. The mixture is allowed to remain at 
50° for half an hour, when the characteristic colour will have 
appeared. A quantitative estimation may be made by means of a 
colorimeter. The method is applicable to diabetic urine. If 
pentose is the only sugar present, the filtrate from the decolorising 
process need not be evaporated. W. G. 


Estimation of Dextrose in Urine. J. J. Gurrov (Med. 
Record, New York, 1917, 92, 502—503; from Physiol. Abstr., 1917, 
2,497—498).—If a solvent (potassium ferricyanide) is added to the 
copper solution in amount less than is necessary to dissolve al] the 
cuprous oxide, the reagent will remain clear until all the cyanide 
has combined with the greater part of the oxide; then a bulky pre- 
cipitate occurs, and this sign of the end of the reaction is easily 
recognised. G. B. 


A Rapid Method for the Estimation of Sugar in Urine. 
Orro Mayer (Miinch. med. Woch., 1917, 64, 1222—1223; from 
Chem. Zentr., 1917, 2, 653—654)—A mixture of 10 c.c. of the 
urine with 10 ¢.c. of 15% sodium hydroxide solution is diluted to 
0 cc. with water, and a 2°5% solution of copper sulphate gradu- 
ally added, with shaking, until the precipitate has almost entirely 
redissolved and a just perceptible permanent turbidity remains, 
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which increases somewhat on keeping. Under these conditions, 
each c.c. of the copper sulphate is equivalent to 0°1% of dextrose, 
If the urine contains more than 4% of dextrose, only 5 c.c. should 
be used, whilst if less than 0°5—1% is present, 20 c.c. should be 
taken. Should the urine give a precipitate of calcium phosphate, 
it should be previously treated with a measured proportion oj 
sodium hydroxide solution, and a suitable fraction of the filtrate 
submitted to the above titration. Very turbid urines should be 
filtered, and excessive quantities of albumin removed by boiling 


before a sample is submitted to the above analytical process. 
D. F. T. 


Acidosis. VII. Estimation of §-Hydroxybutyric Acid, 
Acetoacetic Acid, and Acetone in Urine. Donatp D. vay 
Styxe (J. Biol. Chem., 1917, 32, 455—-493).—Dextrose and other 
interfering substances are first removed by treating 25 c.c. of the 
urine in a 250 c.c. measuring flask with 100 c.c. of water, 50 c.c. 
of a 20% copper sulphate solution, and, after mixing, 50 c.c. of 
10% suspension of calcium hydroxide in water. After shaking 
and testing with litmus (if not alkaline, more calcium hydroxide is 
added), the mixture is diluted to the mark and allowed to remain 
for at least one-half hour for dextrose to precipitate. It is then 
filtered through a dry filter paper. 

To estimate the total acetone substances, 25 c.c. of the urinary 
filtrate are placed in a 500 c.c. flask and boiled with 100 c.c. of 
water, 10 c.c. of 50% sulphuric acid, and 35 ¢.c. of 10% mercuric 
sulphate (73 grams of pure red mercuric oxide dissolved in 1 litre 
of 4N-sulphuric acid) under a reflux condenser. After boiling 
has begun, 5 c.c. of a 5% solution of potassium dichromate are 
added, and the boiling continued for one and a-half hours. The 
yellow precipitate which forms consists of an acetone—mercury- 
sulphate—chromate compound, and it is collected on a tared Gooch 
crucible, washed with 200 c.c. of cold water, and dried for an hour 
at. 110°. After cooling in the air, it is weighed, or the precipitate 
may be dissolved in hydrochloric acid and titrated with standard 
potassium iodide solution. 

The acetone plus the acetoacetic acid is estimated exactly as 
the total acetone substances, except that (1) no dichromate is 
added, and (2) the boiling is continued for not less than thirty 
and not more than forty-five minutes. The hydroxybutyric acid 
may be estimated separately by first acidifying with sulphuric acid 
and boiling off the acetone and acetoacetic acid. The factors for 
calculating the results are 1 mg. acetone yields 20 mg. of pre 
cipitate and 1 mg. hydroxybutyric. acid yields 8°45 mg. of pre- 
cipitate. In acetonuria, hydroxybutyric acid usually represents 
75% of the total acetone substances. H. W. B. 


Acidosis. VIII. Estimation of §-Hydroxybutyric Acid, 
Acetoacetic Acid, and Acetone in Blood. Donatp PD. vay 
Styxe and Recinatp Firz (J. Biol. Chem., 1917, 32, 495—497. 
Compare preceding abstract).—The proteins are first. removed. by 
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precipitation with mercuric sulphate, and the acetone substances 
are then estimated in the resulting filtrate exactly as described for 
urine (loc. cit.). H. W. B. 


A Biological Colour Reaction for Succinic Acid. ‘I. 
TaunBERG (Svenska Lédkareférenigenshandlingar, 1917, 48, 
996-1001; from Physiol. Abstr., 1918, 2, 655. Compare this vol., 
i, 140).—The amount of succinic acid in tissues may be estimated 
as follows. The organ is extracted with amyl alcohol, and this 
is then extracted with ether. The ethereal extract is neutralised 
and its decolorisation effect in a solution containing methylene- 
blue and muscle is observed. By this means, 0°02 mg. of succinic 
acid can be detected and estimated. W. G. 


The Test for Tartrates Depending on the Formation of 
the Copper Tartrate Complex. L. J. Currman, A. Lewis, and 
B. R. Harris (J. Amer. Chem. Soc., 1917,.89, 2623—2630).—The 
test for tartrates, which depends on the solubility of cupric hydr- 
oxide in alkaline solutions of the alkali tartrates, has been sub- 
mitted to examination with the object of determining its sensitive- 
ness. By the use of potassium ferrocyanide instead of ammonia 
for the detection of the dissolved copper in the filtered solution, it 
has been found possible to detect 0-2 mg. of tartrate. 

Solutions which contain ammonium salts, arsenites, borates, or 
phosphates give a positive reaction in the absence of tartrates. 
Chromates, ferrocyanides, and ferricyanides interfere by masking 
the test colour, whilst cyanides readily dissolve cupric hydroxide. 
One mg. of tartrate gives a negative result in the presence of 
500 mg. of thiosulphate, arsenate, chromate, fluoride, thiocyanate, 
nitrite, or acetate and also in the presence of 250 mg. of thio- 
sulphate, oxalate, thiocyanate, or nitrite. Many organic substances 
interfere with the application of the test. H. M. D. 


Comparison between the Bromide-Bromate Method and 
the Methods of Hiibl and of Wys for the Estimation of the 
lodine Number of Oils and Fats. C. Keiser and H. Rueiy- 
HEIMER (Arch. Pharm., 1917, 255, 417—424).—All three methods 
give concordant results for oils and fats having small iodine 
numbers, including hydrogenised oils which before hardening had 
large iodine numbers but have been extensively saturated by the 
addition of the hydrogen. The bromide-bromate method always 
gives too low results in the case of oils having large iodine numbers. 
The authors prefer the method of Wys to that of Hiibl. 

C. 8. 


A Method for the Estimation of Uric Acid in Small 
Quantities of Blood, Urine, and other Body Fluids. A. 
Kowarsky (Berlin Klin. Woch., 1917, 54, 987—989; from Physiol. 
lbstr, 1918, 2, 586).—Proteins are first completely precipitated 
and removed, and the filtrate is concentrated to 2 c.c. The uric 
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acid is precipitated by ammonium chloride, and the ammonia in 
the precipitate estimated by the formalin method. Accurate 
results are reported. W. G. 


Estimation of Phytin Phosphorus in Plant Products. 
J. B. Raruer (J. Amer. Chem. Soc., 1917, 39, 2506—2515).—The 
ferric chloride titration method described by Heubner and Stadler 
(A., 1914, ii, 690) may be applied to the estimation of phytin in 
vegetable substances. Maximum extraction of the phytin phos. 
phorus is attained by extraction with 1°2% hydrochloric acid for 
three hours. Non-phosphorised substances and phosphorus com- 
pounds other than phytin do not interfere with the estimation. 
The largest amount of phytin phosphorus was found in wheat 
bran, rice bran, rice polish, and cotton-seed meal (0°76 to 1°26%), 
and the smallest in maize, oats, soja beans, and clover seed (0°19 to 
0°36%). [See, further, 7. Soc. Chem. Ind., 1918, 17a.] 

W. P. 8S. 


The Simplest and most Convenient Method for the 
Detection of Albumin in Urine. F. Lenz (Miinch. Med. Woch., 
1917, 64, 1267; from Physiol. Abstr., 1918, 2, 613).—In this 
method only one reagent, namely, sulphosalicylic acid, is used, and 
heat is not necessary. W. G. 


Colorimetric Estimation of Hemoglobin. Watrer W. 
Patmer (/. Biol. Chem., 1918, 38, 119—126).—The blood is 
obtained in the usual manner, by pricking the finger or lobe of 
the ear. It is diluted by drawing 0°05 c.c. into a special pipette 
and transferring into 5 c.c. of 0°4% ammonium hydroxide solution 
contained in a test-tube. After rinsing out the blood pipette by 
drawing the ammonium hydroxide solution into it two or three 
times, ordinary illuminating gas is bubbled rapidly through the 
ammonia—blood solution for thirty seconds. It is then compared 
in a Duboscq colorimeter with a standard carbon monoxide hemo 
globin solution set at 10. For the preparation of the standard 
solution, a quantity of human or ox blood is obtained, and its 
oxygen capacity estimated (compare Van Slyke, this vol., ii, 82). 
The blood is diluted with 0°4% ammonium hydroxide solution, s0 
as to make a 2% solution of a blood with an oxygen capacity of 
18°5%, and it is then saturated with carbon monoxide. This stock 
solution will keep for many months, and the standard solution can 
be prepared from it at any time by diluting 5 c.c. to 100 c.c. with 
0°4% ammonium hydroxide solution. The accuracy of the estima- 
tion is usually within 1%. [See also J. Soc. Chem. Ind., 1918, 
March. ] H. W. B. 
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General and Physical Chemistry. 


Drude’s Theory of Dispersion from the Point of View of 
Bohr’s Model and the Constitution of H,, O., and N,. 
A. Sommerretp (Ann. Physik, 1917, [iv], 58, 497—550)—A 
theoretical paper in which the author discusses the question of the 
dispersion and magnetic rotation of gases on the assumption that 
the structure of the molecules is in accordance with Bohr’s hypo- 
theses. The theoretical considerations are applied to hydrogen, 
oxygen, and nitrogen, for which certain structures are assumed, and 
the calculated refractive, dispersive, and magnetic rotatory powers 
are compared with those found by experiment. H. M. D. 


The Spectra of Isotopes and the Vibration of Electrons 
inthe Atom. Wittiam D. Harkins and Lester Aronsere (Proc. 
Vat. Acad, Sci., 1917, 8, 710—714).—The wave-length of the line 
44058 in the spectra of ordinary lead and of lead from radium 
(radium-G’) has been measured with great accuracy by the use of 
a 10-in. plane grating, giving a sixth order spectrum with a dis- 
persion of 0°359 A. per mm. The atomic weight of the specimen 
of radium-G employed had been found by Richards to be 20634, 
compared with 207°18 for ordinary lead. 

In order to avoid mechanical shifts, the two spectra were photo- 
graphed simultaneously, the vacuum are lamps employed as 
sources of light being interchanged from time to time during the 
taking of the records. In all, seventeen experiments were made, 
and the plates show in all cases that the wave-length of the line 
14058 in the spectrum of radium-G is greater than it is in ordinary 
lead, the average difference being equal to 0°0043 A 

The observations are said to establish definitely the existence of 
a measurable difference between the wave-lengths of corresponding 
lines in the spectra of isotopes. The photographs indicate clearly 
that the shift is real and cannot be explained by broadening. 

H. M. D. 


Arc Spectrum of Gadolinium. Joser Maria Eber. 
(A communication from Photochem. Lab. d. K. K. Graph. Lehr- 
". Versuchsanstalt Wien, 1467—1535; from Chem. Zentr., 1917, 
ii, 362).—The author has investigated this spectrum with the aid 
of gadolinium products obtained by Auer by a fractionation which 
separated gadolinium from samarium and europium. The chloride 
gives a purer spectrum than the oxide. The tables of gadolinium 
lines measured occupy 62 quarto pages. The fractions contain- 
ing europium prepared by Auer give indications spectroscopically 
of the presence of an unknown element lying between europium 
and samarium. R. V. 8. 


The Spectrum of-Nickel. J. E. Pautson”’(Physikal. Zeitsch. 
1918, 19, 13—15).—An examination of the wavelengths of lines, 


In cross references to abstracts Ind. will be used in place of J. Soc. Chem. 
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in the are spectrum of nickel has shown the existence of thirty- 
three groups of eight lines with constant differences between the 
corresponding wave-numbers. The lines in question are tabulated 
and the relative intensities are shown. H. M. D. 


The Ultimate Rays of Great Sensitiveness of Columbium 
and Zirconium. A. pve Gramont (Compt. rend., 1918, 166, 
365—368).—Under the conditions previously described for 
titanium (compare this vol., ii, 49), the ultimate rays of columbium 
which could be detected photographically were A=4101°0, 4079°7, 
4059°0. None of these was visible to the eye at dilutions much 
above 1:100. The ultimate rays of zirconium were A=3496°2, 
3438°2, 3392°0. The sensitiveness of the group of five rays in the 
blue, Zra, was small. W. G. 


Resonance Spectra of Iodine. R. W. Woop (Phil. May, 
1918, [vi], $5, 236—252. Compare A., 1913, ii, 994; 1914, ii, 233). 
—An account is given of further observations on the resonance 
spectra which are emitted by iodine vapour when this is excited 
by the light from a Cooper-Hewitt mercury lamp. An improved 
method of illumination is described. 

The doublet series, which is excited by the green mercury line, 
has been found to extend towards the red end of the spectrum up 
to 47685. The photographs, obtained by means of plates sensi- 
tised with dicyanine, show most of the doublets of the series, the 
last doublet at 17685 being of the twenty-seventh order. It is 
probable that this represents the limit of the resonance spectrum, 
for the plates used were highly sensitive to beyond A 8500. The 
position of the twenty-seventh order doublet is, moreover, approxim- 
ately the same as the limit of the absorption spectrum. 

If the plates are exposed to the resonance radiation for longer 
periods, the doublets are found to be accompanied by faint com- 
panion lines, some of which may be due to excitation by the satel- 
lites of the green mercury line, but the author considers that some 
are to be attributed to the stimulating influence of the green line 
itself. On greatly prolonged exposure, it is found that the doublets 
fuse together to form a series of wide bands. If a gas of the helium 
group is introduced into the iodine tube, the intensity of the 
doublets is greatly reduced, and a series of fluted bands makes its 
appearance. These bands, which occupy positions between the 
doublets, are not exhibited by the resonance spectrum of iodine in 
a vacuum. It is probable that the lines forming the doublets are 
themselves constituents of the fluted bands, and that the appear- 
ance of the bands in presence of an inert gas is due to a transfer 
of energy from one part of the vibrating system to another as 4 
result of collisions between iodine molecules and molecules of the 
inert gas. It may in this way be possible to account for the 
complicated system of bands in the absorption spectrum, these 
bands being referred to simpler systems which can be excited 


separately. 


GENERAL AND PHYSICAL OHEMISTRY. ii. 91 


If the iodine vapour in a vacuum is excited by means of a quartz 
mercury arc, complicated groups of lines are obtained in place of 
the doublet series. This is attributed to the circumstance that, 
under these conditions, the green mercury line has broadened to 
such an extent that it covers a number of the iodine absorption 
lines. The intensity distribution amongst the groups of lines pro- 
duced by this multiplex excitation is approximately the same as the 
distribution in the doublet series. The complexity of the groups 
increases with the width of the green exciting line. 

A short reference is made to the resonance spectra excited by 
the two yellow mercury lines, but these have not yet been examined 
in detail. H. M. D. 


Series Law of Resonance Spectra. RK. W. Woop and 
M. Kimura (Phil. Mag., 1918, [vi], 35, 252—261. Compare pre- 
ceding abstract).—The wave-lengths of lines in the resonance spec- 
tra of iodine are recorded and the law of distribution is discussed. 

The series of strong doublets excited by the green line of the 
Cooper-Hewitt lamp has been examined with particular care, with 
the result that the frequency difference between the components is 
found to be constant and equal to 50. The spacing of the first 
member (shorter A component) of each doublet is represented by 
the formula 1/A, = 183075 — 2131°414 + 12°734m(m—1)/2, in which 
A» is the wave-length of the first member of the doublet of the mth 
order. The agreement between the calculated and observed values 
is quite good up to the doublet of the fifteenth order, but as the 
order becomes greater the divergence increases. 

Other series of doublets with constant frequency differences may 
be approximately represented by a similar formula. 

The lines in the resonance spectrum excited by the yellow lines 
\5769°6 and A 5790°7 have also been examined with reference to 
the law of distribution. The doublets in these groups of lines are 
not characterised by the same regularities as those in the groups 
excited by the green mercury line. The frequency difference 
between the components has not a constant value, but the spacing 
of the doublets in the groups of lines excited by the yellow line 
\5769°6 is such that the difference between the successive values 
of 1/A is nearly constant. The degree of constancy is not so pro- 
nounced for the case of the groups which are excited by A 5790°7. 

H. M. D. 


Absorption Spectrum of Oxyhemoglobin in the Ultra- 
Violet and Extreme Ultra-violet Regions. Tosnikazu 
Masuimo (Mem. Coll. Sci. Kyoto, 1917, 2, 199—202).—Oxyhzmo- 
globin, purified by crystallisation, was dissolved in water and the 
photographic records obtained by interposing layers of this solu- 
tion, varying in thickness in the ratio of the integral numbers from 
1 to 42, between a carbon arc and the photographic plate, are com- 
pared. These records show an absorption band with the centre at 
\350 nu, which is possibly the same as that described by Peyrega 
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and Vlés as occurring at A 333 yu (Compt. rend., 1912, 154, 133), 
No absorption could be detected in the Schumann region. 
H. M. D. 


The Fluorescence of Cyanocompounds. Huco Kaurruany 
(Ber., 1917, 50, 1614—-1623).—-See this vol., i, 113. 


Rotation Inversion and Anomalous Rotation Dispersion, 
Hermann GrossMANN and Marie Wrescuner (J. pr. Chem., 1917 
[ii], 96, 125—165).—The dextrorotatory power of tartaric acid in 
aqueous solution is probably due to the dissociation of the acid, 
because with increasing concentration of the solutions the rotation 
falls, and, indeed, the molten or solid acid is levorotatory. Addi- 
tion of acids such as hydrochloric or nitric acid to the aqueous 
solution depresses the dissociation, the normal rotatory dispersion 
curve which rises from red to violet becoming gradually altered by 
an increasing proportion of added acid until a falling curve results; 
during the inversion of the nature of the curve the latter exhibits 
a maximum, which gradually moves in the direction of increased 
wave-length as the concentration of added acid is raised. Acetic 
acid exerts a similar effect to hydrochloric and nitric acids, but 
is less powerful. Sulphuric acid at low concentrations gives an 


effect resembling that of nitric and hydrochloric acids, but at higher 
concentrations the curve again begins to rise, and, in pure sul- 
phuric acid, tartaric acid shows rotation values [a] red +69 and 


[a] violet +158°8, which are above those observed with any other 
solvent. With boric acid the rotatory dispersion curve of tartaric 
acid is unaffected in type, probably because of the formation of 
complex compounds of the two acids (compare Grossmann and 
Wieneke, A., 1906, ii, 209). 

On adding increasing quantities of sodium hydroxide to the 
dextrorotatory aqueous solution of sodium tartrate, the rising 
rotatory-dispersion curve gradually flattens, and then, after becom- 
ing coincident with the horizontal axis corresponding with zero 
rotation, finally falls below on to the negative side of this axis; this 
alteration is attributed to the reversible formation of a levorota- 
tory tetrabasic salt of the acid. The addition of a calcium, stron- 
tium, magnesium, or cerium salt to the solution of tartaric acid 
containing excess of sodium hydroxide causes the curve for the 
alkaline solution to alter its character and to become wholly posi- 
tive,-doubtless due to the formation of complex compounds; a zine 
salt gives no such evidence of complex formation. 

Malic acid in the pure condition is dextrorotatory, but in the 
ionised condition exhibits a levorotation; the addition of acids to 
the aqueous solution, as with tartaric acid, tends to repress diss 
ciation, and the rotatory dispersion curve for the solution, which 
normally falls as it passes from red to violet, rapidly changes into 4 
rising positive curve with the addition of increasing quantities of 
acid. Again, sulphuric acid at low concentration behaves like the 
other aqueous mineral acids, but in pure sulphuric acid malic acid 
attains the extreme negative values [a] red — 27°, [a] violet —60°4° 
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The effect of excessive sodium hydroxide on the activity of sodium 
malate solution resembles that with aqueous sodium tartrate; the 
rotatory dispersion curve becomes gradually flattened, and finally 

sses over to the other side of the horizontal axis representing zero- 
activity, the transition in this case being upwards from the negative 
side to the positive. 

So-called anomalous rotatory dispersion as evidenced by maximum 
and minimum values or by achromatism occurs only in the neigh- 
bourhood of zero rotation, and the evidence indicates that it is due 
to the presence of two optically active components of different opti- 
cal activity. Lowry’s suggestion (A., 1914,1i, 786), to use the terms 
“simple” and “ complex ” rotatory dispersion in place of “ normal”’ 
and “ anomalous,” is commended. D. F. T. 


The Relation of Position Isomerism to Optical Activity. 
XI. The Menthyl Alkyl Esters of Terephthalic Acid and 
its Nitro-derivatiyves. Junius Brerenp Conen and Hannan 
Surrn DE PennincTon (T., 1918, 113, 57—66. Compare A., 1916, 
ii, 206)—The average molecular rotation of seven menthyl alkyl 
esters of terephthalic acid is found to be [M]? — 254°, and the rota- 
tion of menthyl hydrogen terephthalate to be [Me — 259°2°, which 
may be compared with —239° for menthyl benzoate, — 243° for 
menthyl alkyl phthalates, and —332° for menthyl hydrogen 
phthalate. It appears, therefore, that the carbalkoxyl or carboxyl 
group has little influence, in the para-position, on the activity of 
the asymmetric carbon atom. In the case of some menthyl alkyl 
ritroterephthalates, it is likewise found that enhanced rotation is 
exhibited by those esters in which the nitro-group is adjacent to 
the active group. <A strange abnormality is met with among these 
particular o-nitro-esters ; the solutions in benzene have considerably 
higher rotations than the fused esters. 

For details of the preparation and constants of these esters, see 
the original. J.C. W. 


Absorption of Hard Rontgen Rays in Gases. Munna Lana 
(Ann. Physik, 1917, fiv], 53, 279—319).—The experiments 
described were made with highly penetrating rays, the absorptive 
powers of oxygen, nitrogen, air, carbon dioxide, hydrogen, sulphur 
dioxide, and methyl chloride being compared. The results obtained 
show the relative values of the absorption-coefficients for rays of 
varying penetrating power and the dependence of the absorptive 
power on the pressure of the gas. A comparison is made of the 
absorptive capacity of air for Réntgen rays and y-rays. H. M. D. 


Interpretation of Rontgen Spectra. L. Vucarp (Ber. Deut. 
physikal. Ges., 1917, 19, 328—343).—A theoretical paper, in which 
the author discusses the origin of the several series of lines which 
have been recognised in the high frequency spectra. It is assumed 
that the atoms are built up in accordance with Bohr’s theory, and 
that the high frequency emission is to be explained on the lines 
adopted by this author. 


,ABSTRACTS OF CHEMICAL PAPERS. 


According to Debye (A., 1917, ii, 434), the emission of the X 
series of lines is due to an inner ring of three electrons. This 
appears to be the most probable cause of the appearance of these 
lines, but it is shown that changes in a four-ring system of electrons 
may also account for the series. 

The Z and M series require the assumption of rings of electrons, 
the disturbance of which is associated with two or more energy 
quanta, and it is suggested that the origin of the Z series is a 
seven-membered ring of electrons corresponding with two energy 
quanta, the / series an eight-membered ring with two quanta, and 
that the M/ series is due to a ring of nine electrons associated with 
three energy quanta. H. M.D. 


Atomic Structure on the Basis of Rontgen Spectra. 
L. Vecarp (Ber. Deut. physikal. Ges., 1917, 19, 344—353).—The 
theoretical considerations advanced in explanation of the origin of 
the K, L, l, and M series of high frequency lines (compare previous 
abstract) have led the author to devise models for the structure 
of the known elements. It is claimed that this system of models is 
in agreement with the periodicity in the properties of the elements. 
With increasing atomic number there is a gradual increase in the 
number of concentric electron rings, but each ring appears to retain 
its individual characteristics throughout the entire series of ele- 
ments. Such characteristics are the number of the constituent 
electrons and the energy quanta with which these are associated. 


The number of quanta increases, in general, with the diameter of 
the ring. H. M. D. 


Resonance and Ionisation Potentials for Electrons in 
Cadmium, Zinc, and Potassium Vapours. Jonn T. Tate 
and Pau. D. Foote (Proc. Nat. Acad. Sci., 1918, 4, 9).—Accord- 
ing to the observations of Franck and Hertz, there are certain 
definite potentials at which electrons cause the emission of rays by 
the atoms of a gas or vapour. Two types of collision occur, one of 
which is accompanied by the emission of a single frequency, whilst 
the other causes ionisation and gives rise to a composite spectrum. 
The corresponding potentials are distinguished as resonance and 
ionisation potentials, and these critical values of the potential have 
been determined for cadmium, zinc, and potassium vapours. 

Within the limits of experimental error, the observed critical 
potentials agree with the values calculated from the quantum 
relation hv=eV, in which v is the frequency of the single line in 
the case of the resonance radiation and the limiting frequency of 
the line series when the radiation is due to ionisation. H. M. D. 


Nomenclature of the Radioelements. Sr. Mever and E. 
von ScHwEIDLER (Zeitsch. Elektrochem., 1918, 24, 36—38 ; Physikal. 
Zeitsch., 1918, 19, 30—32).—The authors, in a work published on 
radioactivity, have made a number of changes in the symbolic 
representation of radioactive substances. The changes, which have 
been assented to by twenty-nine German and Austrian chemists and 
physicists, consist chiefly in the following: (1) Isotopes are desig- 
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nated by Roman indices, for example, U,, U,,. (2) Successive dis- 
integration products are designated by Arabic indices, for example, 
UX, UX,. (3) Branched products are designated by dashes, for 
example, Ra’, RaC”, the single dash indicating that the sub- 
stances are like polonium and the double dash those like Sexy 


The Colloidal State of Radioactive Substances. Hitary 
gacus (Kolloid Zeitsch., 1917, 21, 165—176).—Many recorded 
observations show that certain radioactive substances in neutral or 
slightly alkaline solution exhibit properties which are usually 
regarded as characteristic of colloids, although the concentration 
of the solution is very much smaller than that corresponding with 
saturation with respect to the hydroxide. It has been suggested 
that the behaviour of these radioactive solutions is due to the pres- 
ence of colloidal impurities in the solution, but certain facts cannot 
be reconciled with this hypothesis. 

In the attempt to obtain further information on the subject, the 
author has investigated the properties of radium-A, radium-B, and 
radium-C in various solvents, including water, ethyl alcohol, ethyl 
ether, ethyl malonate, and benzene. The nature of the solvent is of 
considerable influence on the behaviour of the solutions in an 
electric field. In the case of water solutions, for instance, radium-A 
is deposited on the anode, radium-B on the cathode, and radium-C 
to a small extent on the anode, whereas in alcoholic solution, 
radium-A is deposited on the cathode and radium-B and -C on the 
anode. The sign of the change of the colloidal particles does not 
depend entirely on the nature of the solvent, for in every case, 
particles of opposite sign appear to be present. The results obtained 
with alcoholic solutions show, moreover, that the relative amounts 
of substance deposited on the two electrodes vary with the applied 
potential. This effect has been previously noted in the case of 
colloidal solutions of silver. 

The adsorption of the radioactive colloids by various adsorbents 
is also found to exhibit a similar variation when the solvent is 
changed. The variability is said to afford evidence of the presence 
of particles of different degrees of dispersity, and it is suggested 
that the radioactive substances occur in the form of ions as well as 
in colloidal form. 

Although cellulose has but little adsorptive capacity for the 
radioactive substances, it is found that comparatively large quanti- 
ties of the radioactive products remain on the filter when the above 
solutions are passed through an ordinary filter paper. This would 
seem to show that a considerable proportion of the radioactive 
dispersoid particles are of large dimensions, and the suggestion is 
made that these particles contain a very large number of solvent 
molecules. 

The decay of radium emanation in a gas or vapour leads appar- 
ently to the formation of gaseous ions by the combination of the 
particles of radium-A, -B, and -C with the molecules of the gas or 
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vapour present, This type of combination or condensation seems 
to be very different in kind, however, from that which occurs jn 
liquid solvents, in which, apparently, the degree of solvatation is 
such that colloidal properties are developed. H. M. D. 


Radioactive Minerals in Bavaria. II. F. Henricn (J. pr. 
Chem., 1917, [ii], 96, 73—85).—The view that the fluorspar (so. 
called “Stinkfluss’’) of Wolsenberg, near Wélsendorf, in the Upper 
Palatinate, owes its colour and odour to radioactive influences 
has been experimentally tested. 

Crystallised colourless fluorspar can be coloured deep blue by 
the 8- and y-rays of radium, and then shows on gentle warming a 
beautiful green thermoluminescence, which fades and changes into 
the pale violet light characteristic of all fluorspars. But neither 
by radium nor by positive rays (Kanalstrahlen) could the 
characteristic odour of Wélsenberg fluorspar be produced. Accord- 
ing to O. Ruff, this odour, which is produced when the mineral is 
crushed, is typical of free fluorine, and indeed the mineral may be 
used to demonstrate conveniently the odour of this difficultly pre 
pared element. 

The second part of the paper deals with the detailed analysis of 
copper-uranium mica (chalcolite or tobernite) from Steinbruch 
Fuchsbau, near Leopoldsdorf, in the Fichtelgebirge, the composi- 
tion of which agreed closely with the formula 

Cu(U0O,),(PO,).,11°5H,0. 
8. 


The Radioactivity of Archean Rocks from the Mysore 
State, South India. W. F. Smeern and H. E. Warson (Phil. 
Mag., 1918, [vi], 35, 206—214)—Some fifty radium estimations 
have been made of representative samples from the various com- 
ponents of the Archean complex of Mysore, in order to see how 
far the various formations or groups are distinguishable by their 
radioactivity. These are set forth in order of age of the rock in 
a table. The oldest, the hornblende rocks (epidiorites and 
hornblende schists) of the Dharwar system, are low in radium 
and uniform, between 0°14 and 0°25 (x 10-2 gram of radium per 
gram of rock), and the rocks of the chloritic series, next in age, 
do not differ much from them. Intrusions of the Champion gneiss 
and the related quartz veins of the Kolar Field, which contain much 
more radium than the normal schists, considerably increase the 
radium content, whereas the basic intrusions of Dharwar age con- 
tain much less radium than the schists themselves. On radio 
active evidence, the original classification which correlated the 
Bellara trap with the Grey trap of Chitaldrug is correct, rather 
than the newer correlation of the latter with the Santaveri trap of 
the Kadur district, which resembles it closely, but contains three 
times as much radium as the other two. This affords an example 
of the possible use of such determinations in the correlation of the 
highly metamorphosed members of the Archzan complex. 
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The Champion gneiss, Peninsular gneiss, and Closepet granite, 
next in age, contain four to five times as much radium as the 
Dharwar schists and twelve to fifteen times as much as the next 
and following Charnockites, which stand apart from the others in 
virtue of exceedingly low radium content. This confirms Holland’s 
classification of Charnockites as a distinct petrographical province. 

The general conclusions are that these very ancient rocks, all 
supposed to be of igneous origin, contain remarkably little radium. 
For the fairly uniform hornblendic schists of the Kolar Field, the 
radium content does not vary with the depth from the surface. 
Amongst magmas, the more basic contain less radium than the 
more acid, the Charnockite magma of intermediate composition 
being a striking exception. F. 8. 


Influence of Heat Treatment on the Electrical and Thermal 
Resistivity and Thermo-electric Potential of some Steels. 
Epwarp D. Camppett and Witt1am C. Down (J. Zron Steel Inst., 
1917, 96, 251—266).—In a series of annealed and hardened steels 
containing from 0°018 to 1°184% of carbon, the ratio of the elec- 
trical resistivity to the relative thermal resistivity is in all cases 
higher than for pure iron. The effect of quenching is to raise both 
values. The thermo-electric potential varies with the nature as 
well as with the concentration of the elements dissolved in the 
iron. [See, further, Znd., 1917, 1051.] C. H. D. 


A Permanganate Electric Cell. A. W. Warrineron (Chem. 
Vews, 1918, 117, 97—98).—Potassium permanganate is used 
as the depolarising agent in a _ two-fluid electric cell, in 
which the carbon plate is immersed in a dilute solution con- 
taining 3°16 grams of potassium permanganate and 6 c.c. 
of concentrated sulphuric acid in 250 c.c. of liquid, contained in a 
porous pot. The outer zinc compartment, of 750 c.c. capacity, 
contains a strong solution of zinc sulphate (14°55 grams). The cell 
gave a voltage of about 2. Two such cells were connected up to 
a water voltameter and tangent galvanometer in series, and, after 
the first ten minutes, the fali in current in a run extending over 
three hours forty-six minutes was from 0°09 to 0°085 ampere only, 
and the voltage at the end was still 3°7. With a singlefiuid per- 
manganate cell containing the same amounts of permanganate and 
sulphuric acid with amalgamated zinc and carbon, the current, after 
ten minutes, fell from 0°0538 to 0°0358 ampere in 146 minutes, 
whilst the voltage at the end was 1°5. The yield of current with 
very dilute solutions in a two-fluid cell is very high, and a cell 
containing 0°79 gram of potassium permanganate and 2°64 grams 
of sulphuric acid in 250 c.c. of liquid, and 3°59 grams of crystal- 
lised zine sulphate in 750 c.c., deposited 0°48 gram of copper in 
three hours, whilst nearly 75% of the energy was still available. 
A similar dichromate cell, containing 5°88 grams of potassium 
dichromate and 13°72 grams of concentrated sulphuric acid in the 
carbon compartment, gave an average current of 0°0632 ampere 
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The Magnetic Properties of Manganese and of some 
Manganese Steels. Sir Rosert Haprizip, C. CHéNevEaU, and 
Cu. Génzavu (Proc. Roy. Soc., 1917, [A], 94, 65—87 ; Compt. rend,, 
1918, 166, 390—392).—Measurements have been made of the 
coefficient of magnetisation of manganese, free from occluded gases, 
and a number of manganese steels. Manganese is paramagnetic. 
[For numerical data, see Jnd., 12a.] W.G 


Energy Theory of Matter. Emer B. Vuier (Chem. News, 
1918, 117, 118—119).—It has been pointed out by Thornton (A., 
1917, ii, 164) that the molecular heat of combustion of an organic 
compound is proportional to the number of oxygen atoms which 
is required for the complete combustion of one molecule of the 
organic substance. According to Redgrove (A., 1917, ii, 411), the 
molecular heat of combustion can be represented by an additive 
series of terms which depend on the number and type of the 
valency bonds in the molecule. 

By applying these relations to the aliphatic hydrocarbons, it is 
shown that the coefficients characteristic of the several terms in 
Redgrove’s series may be calculated. The values so obtained 
differ from those calculated by Redgrove, and the conclusion is 
drawn that the molecular heat of combustion cannot be regarded 
primarily as a function of the number and type of the valency 
bonds. It is, however, still possible that the energy change accom- 


panying a reaction may depend on the valency changes. 
H. M. D. 


A High Temperature Thermostat. J. L. Havenron and 
D. Hanson (J. Znst. Metals, 1917, 18, 173—186).—The instru- 
ment consists in principle of a double-walled vessel, like a Bunsen 
ice calorimeter, made into a furnace by winding with nichrome 
wire. The vessel acts as a gas thermometer, and the variations of 
pressure of the air contained in it operate a contact-breaker, con- 
sisting of a U-tube containing mercury with two platinum contacts, 
through which passes a relatively small current. The latter, by 
means of a solenoid, pulls a fork out of or into two mercury cups, 
so introducing an external resistance into the heating circuit or 
cutting it out. The other side of the U-tube is connected with a 
second thermostat of simpler construction, which serves to com- 
pensate for changes of external pressure and temperature. 

The furnace bulb is made of silica, and may be used for tempera 
tures of the order of 1000°. The U-tube has a tap for removing 
the mercury when fouled by sparking, and is made sufficiently wide 
in the upper part of the limbs to prevent the mercury from being 
sucked back when the furnace is shut off. The cold thermostat 
consists of three concentric cylinders, of which the inner one acts 
as the air-bulb, and is surrounded by benzene contained in the 
middle vessel, on which a fine resistance wire is wound. The 
benzene, in expanding, operates a mercury contact-breaker. The 
third cylinder contains insulating material. With this arrange 
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ment, the temperature of this part of the apparatus is constant 
within less than 0°19. The main furnace is then kept constant 
within 1°. 

By connecting another furnace, such as a crucible furnace, in 
series with the main regulating resistance, but in parallel with a 
thermostat furnace, the temperature of the former may be kept 
constant with about the same accuracy as the thermostat. By 
automatically reducing a resistance in parallel with the controlled 
furnace, very regular cooling may be obtained, such as is required 
in taking cooling curves. C. H. D. 


Adsorption Compounds and Adsorption. III, The In- 
fluence of the Adsorption of certain Substances by Alcohol. 
L. BerczELLER and St. Herinyr (Biochem. Zeitsch., 1917, 84, 
137—148).—A number of measurements are given of the adsorp- 
tion of alkali hydroxidés, acetic acid, iodine, methylene-blue, etc., 
by starch, charcoal, etc., and the influence of the additions of 
alcohols. The influences of isocapillary and equimolecular solu- 
tions of the alcohols on adsorption were compared. Generally, the 
isocapillary solutions did not exert the same amount of inhibition, 
the solutions of lower alcohols, which contain a relatively large 
amount of alcohol, exerting a greater inhibition than isocapillary 
solutions of the higher alcohols. Those isomolecular solutions of 
which the surface tensions are lowest exert, however, a greater 
inhibitory action. 8. B. 8. 


Gliding Dialysis. II. H. Tuoms (Ber., 1918, 51, 42—45. 
Compare A., 1917, ii, 561).—Instead of rotating the dialyser about 
the plane of the membrane, it may be rotated or shaken in the 
same plane, with equally good results. The new arrangement is an 
improvement, inasmuch as it imposes very little tearing strain on | 
the membrane. ([See, further, Znd., 190a.] J.C. W. 


Solubility and Dissociation of some Electrolytes in 
Ethylurethane. M. Sruckeotp (J. Chim. Phys. 1917, 15, 
502—516).—The author has determined the solubilities of the 
following salts in ethylurethane at 60°: ammonium, rubidium, 
potassium, tetramethylammonium and tetraethylammonium iodides, 
sodium, potassium, rubidium, and tetramethylammonium bromides, 
sodium, potassium, and ammonium chlorides. The conductivities 
of six electrolytes, namely, ammonium, potassium, and tetraethyl- 
ammonium iodides, tetramethylammonium bromide, cobalt nitrate, 
and zinc nitrate, have been determined, those of the iodides being 
taken to the greatest dilutions suitable, considering experimental 
errors. The cryoscopic constant of this solvent, using naphthalene, 
carbamide, and nitrotoluene as solutes, was found to be 53°2, and 
from this, molecular weight determinations by the cryoscopic 
method indicated that ammonium, potassium, and rubidium iodides 
are dissociated in ethyl urethane. 

Molecular weight determinations on ethylurethane, based on the 

7*—2 
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capillarity constant, using the formula M=0°67(4°8 —log p)/a, 
where 7' is the absolute b. p. at p mm. of mercury and a,=/h.r, 
where hf is the height of ascension and r the radius of the ¢apillary 
in millimetres, show that ethylurethane is strongly polymerised, 
the factor of association being almost independent of the tempera. 
ture over the range 65—179°. The viscosities and densities of the 
urethane at 60°, 70°, and 80° were also determined. W. G. 


Ultrafiltration of Supersaturated Solutions. L. Berczrtizr 
(Biochem, Zeitsch., 1917, 84, 156—159).—-Supersaturated solutions 
of menthol, thymol, and naphthol were filtered through collodion 
membranes, and the surface tensions of filtrate and residue were 
determined by the stalagmometer. In certain cases, the results 
(lower surface tension of residue) indicated that some of the solute 
was retained on the filter, from which fact the conclusion is drawn 
that the supersaturated solution is colloidal in character. 

Ss. B.S. 


Colloidal Nature of the ;-Alkali Resin Soaps. Lupwi 
Pavut (Kolloid Zeitsch., 1917, 21, 176—191).—A general account 
is given of the properties of solutions of sodium and ammonia resin 
soaps in which particular attention is directed to the colloidal 
properties of the solutions and to differences between the resin and 
fatty acid soaps. Dilute solutions of the alkali resin soaps repre 
sent highly disperse colloid systems of very pronounced stability. 
On the addition of basic dyes, such as methyl-violet and magenta, 
colloidal lakes are formed which can be kept without change for 
prolonged periods of time. The lakes are coagulated on the addi- 
tion of suitable electrolytes. 

On addition of hydrochloric acid to the y-alkali resin soaps, 
y-pinic acid is obtained, and this behaves very similarly to the 
soaps towards basic dyes. [See Znd., April.] H. M. D. 


Colour and Degree of Dispersity [of Colloidal Solutions). 
L. Berozevter (Biochem. Zettsch., 1917, 84, 156—174).—Gold 
sols have varying colours, according to the size of the colloidal 
particles, and Harrison (A., 1912, ii, 240) has directed attention to 
the similarity of the colours of the adsorption complexes of iodine 
with starch and dextrins, where similar variations of colour are 
produced by varying the size of the particles of the carbohydrate. 
The author shows that similar variations in the colour of the 
adsorption complexes of lanthanum hydroxide can be produced by 
varying the size of the particles of the hydroxide. Attention 
also directed to analogies in the colour variations in certain com 
plex copper compounds, in certain reactions of bile pigments, m 
some furfuraldehyde reactions (Udranszky, A., 1889, 1024; 1891, 
350), and in the nuances of solutions of dyes when subjected to 


varying treatments (heating, dilution, treatment with ey 
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Anisotropic Colloidal Solutions. W. Reinpers (Kolloid 
Leitsch., 1917, 21, 161—165. Compare Diesselhorst and Freund- 
lich, A., 1916, ii, 65; Kruyt, cbid., ii, 486).—With a view to the 
explanation of the double refraction which is exhibited by certain 
colloidal solutions, further experiments have been made with 
vanadium pentoxide sols,which seem to show that the particles of 
such sols are crystalline. By varying the conditions of formation 
of the pentoxide, it has been found that there is no clear line of 
demarcation between the particles which are present in the initially 
isotropic sols and those which can be microscopically identified as 
crystalline particles. Although the double refracting power of a 
sol is only developed very slowly at the ordinary temperature, the 
transformation takes place much more quickly at 100°. In the 
freshly prepared sols, the ultra-microns are spherical, but on heat- 
ing at 100°, elongated ultra-microns make their appearance in a 
short time. These increase in size and number, and the change is 
accompanied by a considerable increase in the viscosity. 

Experiments made with mercurous chloride and lead iodide gave 
similar results. If these substances are prepared by double decom- 
position in presence of a protective colloid, doubly refracting sols 
are obtained, but there is a continuous transition from the sol con- 
dition to that which is represented by crystalline suspensions of 
these substances. 

The anisotropic character of the sols in question appears there- 
fore to be due to the crystalline nature of the ultra-microns. 


H. M. D. 


Kinetics of the Reactions in the Formation and Floccula- 
tion of Colloidal Solutions. L. Berczenver (Biochem. Zeitsch., 
1917, 84, 175—182).—TIodic acid accelerates the reduction of 
gold chloride solutions by sulphurous acid, as do also mercuric 
salts, and the colour of the sols varies in ‘the latter case with the 
salt used. Examples are given of the influence of capillary active 
substances (hexoic and decoic acids) on the flocculation of colloidal 
gold and starch solutions, which are cases of seiisitisation of colloids 
to salt precipitation, as recently demonstrated by Freundlich and 
Rona (A., 1917, ii, 365). 8. B. S. 


Coagulation and the Attraction of Particles. Ricuarp 
Zstemonpy (Nachr. K. Ges. Wiss. Gottingen, 1917, 1—43; from 
Chem. Zentr., 1917, ii, 350—351 *).—The paper deals with the possi- 
bility of determining the attraction (if any) between discharged 
colloidal particles from measurements of the rate of coagulation. 
Experiments in which the changes of colour of gold hydrosols were 
employed as an indicator of the progress of the coagulation showed 
that a pure colloidal gold solution of a given nature and concen- 
tration has a certain minimum time of coagulation, independent 
of the nature, and to a great extent independent of the concentra- 
tion, of the electrolyte employed. The period of rapid coagulation 
is reached before the particles are completely discharged, but the 


* and Zeitech. physikal.’Chem., 1918, 92, 600—639. 
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remaining charges are small (compare Hardy and Powis, Zeitsch, 
physikal. Chem., 1915, 89, 179). The time of coagulation js 
approximately proportional to the gold concentration. A method 
of observing the progress of coagulation ultramicroscopically js 
given, and by this means the diminution in the number of primary 
particles and the production of secondary particles (which shine 
more brightly) were determined. From these results, it is calcu. 
lated that the sphere of attraction of a primary particle is two or 
three times its radius. . This is in agreement with the results 
obtained by other writers in other ways. It is proved, therefore, 
that the discharged particles do attract one another when they 
come within this distance of each other. R. V. 8. 


Retardation of the Formation of Prussian Blue and 
other Reactions in Aluminium Hydroxide Sols. Joss 
ReitstétTrer (Kolloid Zeitsch., 1917, 21, 197—-200).—In the course 
of observations on the coagulation of aluminium hydroxide sols in 
presence of various alkali metal salts (Gann, A., 1916, ii, 382), it 
was found that after coagulation by the addition of a very dilute 
solution of potassium ferrocyanide, the solution gave no blue colora- 
tion on the addition of ferric ions until after the lapse of a con- 
siderable interval of time. To explain this effect, it was suggested 
that the ferrocyanide ions are adsorbed and subsequently enveloped 
by the coagulate. 

Further experiments show that the retardation is very much 
less pronounced if some other coagulating electrolyte, such as sodium 
citrate, is added to the sol either before or after the addition of 
the ferrocyanide. In these circumstances, it is more probable that 
the retardation of the formation of Prussian blue is to be explained 
by the adsorption of both the ferrocyanide and the ferric ions. 
If either or both are then displaced by other ions, conditions favour- 
able to the formation of Prussian blue are obtained. 

Similar retardation phenomena have been found when a little 
of the blue sol obtained by acidifying Congo-red is mixed with a 
colloidal solution of aluminium hydroxide and a drop of sodium 
hydrogen carbonate solution is added to the mixture. The blue 
sol may be replaced by benzopurpurin or rosolic acid. [See /nd., 
71a.) H. M. D. 


General Curves for the Velocity of Complete Homo- 
geneous Reactions between Two Substances at Constant 
Volume. Grorce W. Topp (Phil. Mag., 1918, [vi], 35, 281 —286). 
~-By choosing suitable quantities to represent the concentration of 
the reacting substances, it is possible to plot curves showing the 
connexion between the rate of change and the time, which are 
applicable to all reactions of the same type. The mode of repre 
sentation may be illustrated by reference to the bimolecular velocity 
equation dz/dt=k(a—z)(b—z2z). If X=r/a, K=ka, and p=h/a, 
this equation assumes the form dX/dt=K(1—X)(p—X), and on 
integration this gives Kt=1/(1—~p) . {log p(1—X)/(p—X)}. The 
curves referred to are then obtained by plotting X against Xt for 
values of p=1°5, 2, 3, ete. 
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Corresponding series of curves are plotted for the termolecular 
reaction represented by 24 +B —> for the three cases in which 
the initial concentration of A is equal to, greater, and less than 
that of B. Curves for the quadrimolecular reaction 3A + B—> and 
94 +2B—> are also shown. 

These general curves may be applied in practice for the deter- 
mination of k, of the value of X corresponding with a given time 
interval, or for the determination of the order of a reaction. If 
the order of the reaction and the initial concentration are known, 
it is only necessary to measure X corresponding with a certain 
value of ¢, and the curves then give Kt, and therefore k. The 
fraction X changed in a given time may be read off from the 
curves if the order of the reaction, the coefficient k, and the initial 
concentrations are known. To find the order of a reaction, it is 
necessary to know the initial concentrations and two correspond- 
ing values of X and ¢. The particular curve on which the two 
points (X, ¢) fit most exactly determines the order of the reaction. 

H. M. D. 


Relationship between the Saponification Velocity Con- 
stants of Esters. P. E. Verkape (Chem. Weekblad., 1918, 15, 
203—208).—The author finds that the ratio of the velocities of 
saponification of mixed anhydrides of acetic, propionic, etc., acids 
with different acids is always the same. . J. W. 


Velocity of Saponification of certain Esters by Tenth- 
normal Potassium Hydroxide in Different Solvents at 25°. 
Ernest ANDERSON and H. B. Pierce (J. Physical Chem., 1918, 22, 
44-67).—The object of these experiments was to determine 
whether the relative velocities of saponification of different esters 
are affected by the nature of the solvent and whether the relative 
rates of saponification of different esters containing the same alcohol 
(or acid) are independent of the nature of the alcohol (or acid). 

The rates of saponification of twenty-three esters were measured 
at 25° in 90% methyl alcohol, 90% ethyl alcohol, isoamyl] alcohol, 
Dz 0°8166, and, when possible, in water. The results obtained 
show that the relative values of the velocity coefficients in the 
different solvents vary considerably with the nature of the ester. 
Esters containing the same alcohol (acid) are saponified at relative 


rates which depend on the nature of the alcohol (acid). 
H. M. D. 


Hydrolysis of Triethyl Citrate and the Ethyl Hydrogen 
Citrates. Jon. Pixnow (Zeitsch. Elektrochem., 1918, 24, 21—36). 
—The hydrolysis of triethyl citrate, symmetrical and unsymmetrical 
diethyl hydrogen citrate, and symmetrical and unsymmetrical ethyl 
dihydrogen citrate by means of sodium hydroxide has been studied 
at a series of temperatures from 0° to 100°. . The hydrolysis of the 
various stages is shown to take place at very different velocities 
between the temperatures of 8° and 50°. Each step in the hydro- 
lysis may be separated from the others, and goes to completion as 
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a strictly bimolecular reaction. The side ethyl groups are the 
first to be removed, and in no circumstances do symmetrical diethy| 
hydrogen citrate or unsymmetrical ethyl dihydrogen citrate appear 
in recognisable quantities as products of any of the hydrolyses. 
These products are only obtainable by the esterification of citric 
acid. The preparative separation of the mono- and di-ethyl esters 
from one another and from citric acid can be effected by ether 
extraction from aqueous solution in a Partheil-Rose apparatus. 
The various esters were identified by measurements of their 
hydrogen ion concentration by means of the colorimetric process 
of Friedenthal, Salesky, and Salm. The temperature coefficient of 
the rate of hydrolysis is high for all five compounds at temperatures 
‘ below 23°; in the case of the unsymmetrical diethy] ester and the 
monoethyl esters a minimum is shown between 23° and 30°, and a 
second minimum for the monoethyl esters between 45° and 60° and 
38° and 45° respectively. The stepwise hydrolysis and the first 
minimum of the temperature coefficient are explained by the forma- 
tion of additive products between the ester and the alkali, these 
compounds undergoing decomposition as the np pa proceeds 
into the original compounds. The following reaction constants and 
temperature coefficients have*been found: Hydrolysis of triethy! 
citrate, h=37°8 at 81°, 63°7 at 15°, 98°9 at 23°, 149°8 at 30°, 
253 at 40°, and 443 at 50°; increase of log for 10° between the 
successive temperatures is 0°328, 0°239, 0°259, 0°227, and 0°243. 
Unsymmetrical diethyl hydrogen citrate, K=1°725 at 8°1°, 2°92 at 
15°, 4°28 at 23°, 5°14 at 30°, 9°38 at 40°, 16°17 at 49°; increase 
of log k, 0°330, 0°208, 0°114, 0°262, and 0°263. Symmetrical diethyl 
hydrogen citrate, k=0°474 at 6°7°, 0°841 at 15°, 1°48 at 23°, 2°27 
at 30°, 4°16 at 40°, and 6°84 at 50°; increase of log k, 0°300, 0°306, 
0-266, 0°263, and 0°216. Symmetrical monoethyl hydrogen citrate, 
k =0°0038 at 0°, 0°0149 at 15°, 0°0283 at 25°, 0°0409 at 30°, 0°0743 
at 38°, 0°1153 at 45°, 0°245 at 60°, 0°584 at 75°, and 2°86 at 100°; 
increase of ‘log k, 0°395, 0°349, 0°229, 0°324, 0°273, 0°218, 0°25], 
and 0°276. Unsymmetrical monoethyl hydrogen citrate, k=0°0825 
at 8°, 0°132 at 15°. 0°238 at 23°, 0°302 at 30°, 0°511 at 38°, 0°654 
at 45°, 0°080 at 55°, 1°76 at 65°, and 10°65 at 100°; increase of 
logk, 0°291, 0°320, 0°147, 0°285, 0°154, 0°217, 0°213, and 0°212. 
The figures in all cases refer to the hydrolysis of a single ethyl 
group. J. F. 8. 


Rate of Solution of Silver in Chromic Acid. R.G. Vay 
Name and D. U. Hitz (Amer. J. Sci., 1918, [iv], 45, 54—58).— 
The measurement of the rate at which silver dissolves in chromic 
acid solutions containing sulphuric acid has shown that the initial 
velocity is greater than the velocity which characterises the normal 
dissolution process. The anomaly indicates that the velocity 
depends on the physical state of the metal, and this in turn suggests 
that the rate of dissolution of the metal is not entitely determined 
by diffusion process. 

Previous experiments have shown that the rates of dissolution of 
different metals tend to become more nearly equal as the concentra 


GENERAL AND PHYSICAL CHEMISTRY. ii. 105 


tion of the sulphuric acid in the solution increases. The behaviour 
of cadmium and silver forms an exception to this rule, in that the 
relative rates of dissolution diverge with increasing acid concen- 


tration. H. M. D. 


Contact Catalysis. IV. Witper D. Bancrorr (J. Physical 
Chem., 1918, 22, 22—43. Compare this vol., ii, 40).—A discussion 
of false equilibria in reference to the poisoning of catalysts by the 
adsorption of one or other of the products of reaction. Such 
adsorption will cause the reaction to slow down, and it may be 
brought practically to a standstill. In these circumstances, an 
apparent or false equilibrium is reached whick will depend on the 
relative amount of the catalyst present. It is probable that molten 
sulphur catalyses the reaction between hydrogen and sulphur, and 
that hydrogen sulphide acts as a poison towards the catalyst. <A 
similar effect is supposed to obtain in the reaction between hydrogen 
and selenium. 

Enzyme reactions are in many cases affected by the products of 
reaction, in that a large quantity of enzyme is required to com- 
plete the reaction. In such cases, false equilibria are set up which 
may be explained in terms of the poisoning of the enzyme by one 
or other of the reaction products. H. M. D. 


The Variations in the International Tables of Atomic 
Weights. Tu. Renarp (J. Chim. phys. 1917, 15, 541—548).— 
A brief discusston of the revisions made of the various atomic 
weights by the International Committee since 1903. The author 
advocates the use of the rounded-off values suggested by Guye 
(compare A., 1916, ii, 386). W. G. 


Hydrogen Isotopy. A. E. Lacomsisét (Chem. Weekblad, 1918, 
15, 38—40).—Polemical. A criticism of the views expressed by 
Scheringa (ibid., 1917, 14, 953) on the relationship of Prout’s 
hypothesis to the periodic system. A. J. W. 


Prout's Hypothesis and the Periodic System. K. Scuerinca 
(Chem. Weekblad, 1918, 15, 221).—A reply to Lacomblé (preceding 
abstract). A. J. W. 


The Exchange of Energy in the Collisions between 
Slowly-moving Electrons and Molecules of Gases. G. Herrz 
(Ber. Deut. physikal. Ges., 1917, 19, 268—288).—A theoretical 
paper in which the laws governing the exchange of energy between 
colliding electrons and molecules are discussed in reference to atomic 
and molecular structure. From the available data for helium, it 
is calculated that the loss of energy in the collision between an 
electron and a helium atom is 0°00027 times the energy of the 
electron. This result is very nearly the same as that which is 
derived on the assumption that the laws of collision are those 
governing collisions between elastic spheres, and from the close 
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agreement the conclusion is drawn that the energy lost by the 
electron is represented by the increase in the kinetic energy of the 
helium atom. In the case of hydrogen, however, the loss of energy 
is found to be much greater, namely, 0°06 of the energy of the 
electron, and it would seem that the collision of an electron with 
a hydrogen molecule is accompanied by an increase in the internal 
energy of the molecule. 

The movement of electrons in gases at higher pressures and the 
influence of small quantities of impurities on the effects produced 
are also discussed from the point of view of the author’s theory. 

H. M. D. 


% Valency Centres. III. The Periodic System. 0. Hins. 
BERG (J. pr. Chem., 1917, [ii], 96, 166—173. Compare A., 1916, 
i, 725; 1917, ii, 173, 461).—As explained in the earlier papers, the 
atoms of the elements lithium, glucinum, boron, and carbon are 
assumed to possess one valency centre, the chemical valency of 
which ranges from one to four, the maximum being attained at 
carbon; in the remaining elements of the first group, the atoms 
contain two valency centres, one being quadrivalent throughout and 
the other gradually increasing in valency from 1 to 4, so that the 
surplus or normal valency falls in the order 3, 2, 1, 0 for nitrogen, 
oxygen, fluorine, and neon respectively. Similar differences exist 
in the second series of the periodic system; a single valency centre 
or atomic nucleus is present in the first four members, but at the 
fifth element, namely, phosphorus, a second valency centre enters, 
and the remainder of the elements of the series up to argon con- 
tain the two atomic nuclei which in the last element just satisfy 
one another and leave the element without free valency; contrary 
to the earlier opinion, chlorine probably contains only two valency 
centres, this view receiving support from the similarity in the 
general properties of the chlorides and cyanides, and the analogy 
between the intra-atomic structure of the chlorides and the intra- 


molecular structure of the cyanides, for example, —-Ag for 


silver chloride and N-C-Ag for silver cyanide. In the next series, 


a different type is encountered ; the assumption is made that in 
these elements a sexavalent atomic nucleus is present, in which the 
active valency increases by units from potassium up to the maxi- 
mum of six, which is attained at chromium; the atoms of the 
succeeding elements, manganese, iron, cobalt,, and nickel, include 
an additional valency centre which possesses an additional free 
valency at each element named, so that the maximum possible 
valency for these metals is 7, 8, 9, and 10 respectively, the maxi- 
mum apparently being attained in iron carbonyl, Fe(CO),, with 
octavalent iron; in the case of cobalt, the full possible nonavalency 
is never reached, the differential valency, or the difference between 
the valency of the sexavalent and tervalent nuclei supplying the 
maximum; with nickel also the differential valency has a value 2, 
in agreement with the composition of most of the compounds, 
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although in nickel carbonyl, Ni(CO),, the atom appears to attain 
octavalency, but, however, is still short of decavalency. The 
metallic nature of the whole of the ten elements of this third series 
is ascribed to the presence of the sexavalent atomic nucleus. 
Copper is regarded as a transition element between the third and 
fourth series, and therefore probably abnormal ; from zinc onwards, 
the members of the fourth series fall into a normal group, the 
valency of the first atomic nucleus gradually increasing in valency 
until quadrivalent germanium is reached; after this point, the 
atoms of this series contain a second atomic nucleus the valency of 
which gradually increases from unit value in arsenic to 4 in 
krypton, the latter therefore being devoid ot free valency. For 
the present, the theory is extended only as far as the fifth and sixth 
groups ; the elements of the former contain as their essential charac- 
teristic a sevavalent atomic nucleus which exerts its full effect in 
molybdenum, the last four elements of the group (one unknown) 
including an additional nucleus, but the final elements, namely, 
rhodium and palladium, exert only their differential valency. 
Silver, like copper, is probably an abnormal transition element. 
The sixth series, from cadmium to xenon, is normal, and corresponds 
with the zinc-krypton group. D. FF. 


Inorganic Chemistry. 


The Hydrides of the Metalloids. R. pr Forcranp (J. Chim. 
phys., 1917, 15, 517—540).—An elaboration of work already pub- 
lished (compare A., 1905, ii, 696) and a discussion of Berthoud’s 
work on this subject (compare A., 1917, ii, 237). W. G. 


Hydrogen Peroxide as a Reducing Agent. M. Kieixstick 
(Ber., 1918, 51, 108—111).—-Silver chloride, suspended in potassium 
hydroxide solution, is quickly reduced by hydrogen peroxide accord- 
ing to the equation 2AgCl + H,O, + 2KOH = 2Ag + 0, + 2KCl+ H,O. 

Carbonyl chloride and phenyl carbonate also react with alkaline 
hydrogen peroxide, and so does a saturated solution of potassium 
hydrogen carbonate if kept at 100° in a pressure bottle. The dis- 
tillate obtained by passing steam through the products reduces 
ammoniacal silver oxide, and is therefore said to contain form- 
aldehyde. The author sees in these reactions a new interpretation 
of the assimilation of carbon dioxide by plants, thus: H,CO,+ 
1,0,=CH.O + H,O+30. [See also Znd., April.] J.C. W. 


Variations of the Density of Air and the Loomis-Morley 
Law. Pu. A. Guye(J. Chim. phys., 1917, 15, 561—566).—A study 
of the results obtained by various workers for the weight of a 
normal litre of air, in which it is shown that the results, taken as 
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a whole, verify the qualitative experimental relation, stated by 
Loomis and Morley, between the density of the air and the baro. 
metric pressure. The most probable explanation of such varia. 
tions in density is based on the presence in the air of varying 
quantities of dust, invisible under the ultramicroscope. The mean 
of the most modern determinations gives the value 1°2928 grams as 
the weight of a normal litre of air. W. G. 


Portable Hydrogen Sulphide Generator. W. Fairourn 
Munn (J. Ind. Eng. Chem., 1918, 10, 130—131).—A wide glass 
tube has two bulbs formed at its lower end, the bottom bulb being 
provided with a draw-off tap. A perforated lead plate is fitted at 
the constriction between the bulbs (a piece of glass tubing in the 
lower bulb acts as a support for the plate) and ferrous sulphide is 
filled into the upper bulb. The acid reservoir consists of a large 
bulb, the stem of which passes through a cork closing the top of 
the wide glass tube and extends to the bottom of the lower bulb. 
A tapped exit tube for the gas is placed near the top of the wide 
tube, and this exit tube is fitted with a small washing tube. 

W. P. S. 


Automatic Hydrogen Sulphide Stopcock. Cart H. Crassex 

(J. Ind. Eng. Chem., 1918, 10, 131—132).—To the delivery tube 

of the hydrogen sulphide apparatus is attached a length of rubber 

tubing in which is inserted a glass “ pearl” made from glass tubing 

‘ having a diameter slightly larger than that of the rubber tubing. 

When the rubber tubing over the “ pearl” is compressed between 

the finger and thumb, a channel for the flow of the gas is formed 
between the glass and the rubber. ww. Fe. & 


Chloro- and Bromoaminosulphonic Acids. Wine. 
TrauBe and E. von Dratsen (Ber., 1918, 51, 111—115).—Solu- 
tions of potassium aminosulphonate and hypochlorous acid in equi- 
valent proportions react in the cold to form potassium chloroamino- 
sulphonate, NHClI*SO,K, which may be isolated by evaporating 
the mixture to a small bulk, in a high vacuum, at as low a tempera- 
ture as possible and precipitating with alcohol. The salt forms 
limpid, hygroscopic crystals, and is comparatively stable. When 
warmed with mineral acids, hydrolysis takes place according to 
the equation NHCl‘SO,H+H,O=NH,Cl+H,S0O,. The corre- 
sponding barium salt is not so stable, but potassium bromoamino- 
sulphonate is very similar. 

Similar salts may be prepared by the interaction of free amino 
sulphonic acid and metallic hypochlorites. Alkylaminosulphonates 
apparently give very unstable products, for evolution of gas is 
noticed as soon as hypochlorous acid is added. 

There are indications that a double amount of hypochlorous 
acid produces less stable dichloroaminosulphonates. J.C. W. 


Rate of Hydrolysis and Electrical Conductivity of Hypo- 
phosphoric Acid Solutions. R.G. Van Name and Wizserr J. 
Hurr (Amer. J. Set,, 1918, [iv], 45, 103—118),—The iodometric 
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method for the estimation of phosphorous acid in presence of hypo- 
phosphoric acid (this vol., ii, 128) has enabled the authors to in- 
vestigate the rate of hydrolysis of the latter acid. The data 
obtained at 25° and 60° show that in dilute solutions containing 
hydrochloric acid as catalyst the hydrolysis proceeds in accordance 
with the equation for a unimolecular change. The velocity co- 
efficient increases much more rapidly than the hydrogen ion con- 
centration. The temperature coefficient for 10° is 2°7. The fact 
that the hydrolysis follows a unimolecular law is in favour of the 
formula H,P,O, rather than H,PO, for hypophosphoric acid, for 
the production of phosphorous and phosphoric acids would require 
the interaction of two molecules of acid if it had the simpler 
formula. 

For the conductivity measurements, pure solutions of the acid 
were prepared from lead and copper hypophosphate by the action 
of hydrogen sulphide at low temperatures. The metallic sulphides 
were filtered off and the excess of hydrogen sulphide removed by 
a current of air. The conductivity of the solutions after complete 
hydrolysis was also determined. 

The molecular conductivity at 25° referred to the formula 
H,P,O, increases from A =384°7 at v=32 to A=629°3 at v=1024. 
After hydrolysis, the conductivity of the stronger solutions is 
diminished, whilst that of the more dilute solutions is increased. 

Attention is directed to the resemblance between the properties 
of hypophosphoric acid and pyrophosphoric acid. This resemblance 
is found in the conductivity of the solutions, in the behaviour 
towards indicators, and in their solubility relations, and may be 
adduced in support of the formula H,P,0, for hypophosphoric 
acid. H. M. D. 


Preparation of Amorphous Boron. Wi.ueLm Krowt (Zertsch. 
anorg. Chem., 1918, 102, 1—-33).—The paper gives the results of 
numerous experiments on the reduction of boron compounds. 
Aluminium is unsuitable. Sodium yields mixtures of the lower 
oxides of boron mixed with boride. Calcium produces only 
borides. Magnesium may be used for the reduction of boric acid, 
but the product contains more than 3% Mg in the form of in- 
soluble boride. The halogen compounds of boron can be reduced 
by potassium, sodium, magnesium, and aluminium; in each case, 
borides of the metal are formed as well as free boron. The purest 
boron is obtained by the reduction of boron chloride with hydrogen 
in the high tension electric arc. Red phosphorus does not reduce 
boric acid. 

When boric acid is heated with magnesium nitride, a boron 
nitride, probably B,N, is produced. Boron nitride, BN, can be 
conveniently prepared from boric acid and calcium cyanamide. 

When boron chloride is passed over red phosphorus in the 
presence of oxygen, a phosphate, 2B,0,P,0,, is formed. Other 
phosphates appear to exist. 

The original contains details as to analytical processes regarding 
compounds of boron. [See, further, Znd., 148a.] R. V. 8. 


ii. 110 ABSTRACTS OF CHEMICAL PAPERS. 


Nomenclature of Silicon Compounds. Atrrep Srocx (Ber, 
1917, 50, 1769—1771. Compare A., 1917, ii, 204).—The author 
again emphasises the fact that very little chemical similarity exists 
between silicon and carbon compounds of the same structure, and 
proposes to abandon the nomenclature of carbon chemistry as far 
as possible. For example, the radicle -SiO-OH in no way resembies 
a carboxyl group, and therefore the term “hydroxyoxo” is sug- 
gested in such a case. . 


Silicon Hydrides. II. Bromination of Monosilane, 
SiH,. SiH,Br and SiH,Br,. Atrrep Srock and Car. 
Somresxi (Ber., 1917, 50, 1739—1754. Compare A., 1916, ii, 319). 
—The experiments, fully described in this paper, had for their 
object the bromination of pure silane under conditions favourable 
to the production of the lower bromides. Under ordinary condi- 
tions, the reaction between bromine and silane is very violent, but 
if an excess of the gas is led into a large vessel on the walls of 
which solid bromine is deposited, and the temperature is main- 
tained at about —80° to —70°, the mono- and di-substitution pro- 
ducts can be obtained comparatively free from SiHBr, and SiBr,. 

The apparatus employed is very elaborate (see A., 1917, ii, 442) 
and the manipulation is a matter of considerable difficulty. For 
details of the preparations and final fractionations, the original 
should be consulted. 

Bromomonosilane, SiH;Br, is a colourless gas with a pungent 
odour, at the same time reminiscent of monosilane. It has m. p. 
—94°, b. p. +1°9°/760 mm., D® 1°533, and molecular latent heat 
of vaporisation 5°83 Cal. It may be preserved over mercury for 
some time, but it detonates on exposure to the air, giving silicic 
acid and brown silicon. It reacts with cold water according to 
the equation 2SiH,Br+ H,O=2HBr+(SiH;),O (see following 
abstract), whilst it may be analysed by measuring the volume of 
hydrogen produced under treatment with 30% sodium hydroxide, 
according to the equation SiH,;Br + 3NaOH = 3H, + NaBr+ 
Na,SiO,. 

Dibromomonosilane, SiH,Brz, is a colourless, mobile, highly re- 
fractive liquid, m. p. —70°1°, b. p. 66°/760 mm. (extrapolation ; 
highest recorded value, 18°/123 mm.), D® 2°17, molecular latent 
heat of vaporisation 7°41 Cal. In carefully dried vessels, it may 
be kept for a long time, but it inflames in the air. It is very 
sensitive to moisture, being decomposed into hydrogen bromide 
and a solid, (SiH,O),. Alkalis decompose it according to the 
equation SiH,Br, + 4NaOH = 2H, + 2NaBr + Na,SiO, + x e 


Silicon Hydrides. III. Disiloxane, (SiH,),0; Tetra 
chloromonosilane, SiCl,; Hexachlorodisiloxane, (SiCl,).0. 
Atrrep Stock, Cart Somresx1, and Rosert WintceEn (Ber., 1917, 
50, 1754—1764).—When bromomonosilane is shaken with water, 
it changes into disilozane, (SiH;),0, the preparation and purifica- 
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tio of which are now described. It is a colourless, odourless gas 
which does not inflame spontaneously, but burns with a brilliant 
light, giving a white smoke and a deposit of brown silicon. It 
has m. p. —144°, b. p. —15°2°, D-® 0°881, molecular latent heat 
of vaporisation 5°63 Cal. (compare SiH,, 3°03; Si,H,, 5°18; Si;Hg, 
713; SigH,p, 9°18 Cal.). The m. p. and b. p. are lower than the 
constants for the parent hydride, Si,H, (m. p. —132°5°, b. p. 
-15°), which is the reverse of the relationships between ethane and 
dimethyl ether. It only decomposes rapidly under .the influence 
of heat when raised to redness. Submitted to a discharge of electric 
sparks, it slowly yields pure hydrogen. When mixed with oxygen, 
it inflames or explodes at once, the alteration in volume being in 
accordance with the equation (SiH;),0+30,=28i0,+3H,O. It 
is not appreciably soluble in water, but soon decomposes into 
hydrogen and insoluble products, like (SiH,O),, ete. With sodium 
hydroxide, however, decomposition is complete, according to the 
equation (SiH;),0+H,O +4NaOH =2Na,Si0,+6H,, which may 
be applied in the analysis of the gas. 

Disiloxane and chlorine react very vigorously at —125°; the 
primary product, hexachlorodisiloxane, may be isolated, but most 
of it decomposes according to the equation 4(SiCl,),0 = 2Si0, + 
6SiCl,, and some brown silicon is even formed as well. “ Tetra- 
chloromonosilane” (silicon tetrachloride) has m. p. —68°7°, b. p. 
56°8°/760 mm., molecular latent heat of vaporisation 7°19 Cal., 
and “ hexachlorodisiloxane”’ is now found to have m. p. —33° and 
b. p. 137°/760 mm. 

It is an interesting fact that disiloxane is the first volatile com- 
pound of silicon, hydrogen, and oxygen. Many derivatives, with 
the same elements, are known, such as “silicoformic anhydride,” 
(O:SiH),O, but these must assuredly be polymerides, whereas alkyl, 
alkoxyl, and similar derivatives of the true monomeric type, for 
example, (SiR,),O0 and [Si(OR),|,0, have frequently been prepared 
(compare Martin and Kipping). 

Apparently, the compound SiH,-OH, which would be the 
primary product of the action of water on SiH,Br, is very unstable. 
It is noteworthy that the alkyl derivatives, SiR,-OH, also change 
into oxides readily, but the alkyl groups do confer a measure of 
stability on them, for hexaphenyldisiloxane, (SiPh;),0, changes 
back into SiPh,-OH on boiling with alcoholic potassium hydroxide 
‘ (Kipping and Lloyd, T., 1901, 79, 455). J.C. W. 


Silicon Hydrides. IV. Oxomonosilane (Protosiloxane). 
Atrrep Stock, Cari Somresx1, and Ropert WinTGEN (Ber., 1917, 
50, 1764—1769).—_Dibromomonosiloxane reacts with water to form 
hydrogen bromide and a volatile compound, which is very probably 
oxomonosilane (protosilozane), SiH,O. The authors have not been 
able to isolate this, as it is about as volatile as the hydrogen bromide 
solution, and, furthermore, polymerises most readily, so that after 
a few distillations the whole of the original silicon is found in the 
insoluble residues. The polymeride is an amorphous, white solid, 
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which is stable at 300° (vacuum) or in contact with boiling water, 
but inflames in the air or chlorine, and reacts with sodium hydr. 
oxide according to the equation (SiH,O),+2NaQH —- 2H,4+ 
Na,SiOg. J.C. W. 


Proof of the Production of Water in the Formation of 
Salts from Acid and Base. W. Franck (Zeitsch. physikal 
Chem. Unterr., 30, 147; from Chem. Zentr., 1917, ii, 358—359). 
—In the experiment described by Zeitler (A., 1917, ii, 463), 
calcium or barium hydroxide should be used, as the alkali hydr-. 
oxides are never anhydrous. R. V. 8. 


The System Lithium Sulphate-Lithium Chloride-Water 
at 30°. F. A. H. Scurememakers and G. M. A. Kayser (Chem. 
Weekblad, 1918, 15, 120—121).—The solubility of lithium 
sulphate in water is much diminished by the presence of lithium 
chloride. A. J. W. 


The Necessity for Applying a New Correction to the 
Atomic Weight of Silver. Pu. A. Guyer (J. Chim. phys., 1911, 
15, 549—560).—The author discusses the various sources of error, 
due to the presence of occluded gases and the adherent pellicle 
of moisture on the metal, in the atomic weight determinations of 
silver. On the basis of recent work (compare A., 1916, ii, 432), 
he considers that the atomic weight of silver should be revised to 
107°87, and that the correct values for the halogens should be 
Cl=35°461, Br=79°925, I=126°915. W. G. 


eo gg pp Investigation of the System Zinc and 


Selenium. Masum: CurkasHick and Rokuro Kurosawa (Mem. 
Coll. Sci. Kyoto, 1917, 2, 245—248).—When zinc and selenium 
are heated together at a sufficiently high temperature, the com- 
pound ZnSe is formed. Zinc selenide has a brilliant yellow colour, 
D*! 5°29, and does not fuse up to 1100°. The fused elements 
are not appreciably miscible, and the selenide does not dis 
solve in either. If a fused mixture is allowed to cool, the two 
free elements and the compound are detectable in the solidified 
product when examined under the microscope. [See Jnd., 153a.] 
. M. D. 


Metallographic Investigation of the System Cadmium 
and Selenium. Masumi Carkasnice and Riicat HriKosaKka (Mem. 
Coll. Sci. Kyoto, 1917, 2, 239—244).—Cadmium and selenium 
combine to form the compound CdSe, which is infusible up to 
1350° and has D" 5°81. The reaction between the elements begins 
to be appreciable at about 360°, and its velocity increases with rise 
of temperature. The cadmium selenide does not dissolve in either 
of the molten elements, which are themselves practically immiscible. 
When, therefore, a mixture of the two elements is fused and 
cooled, the product consists of a mixture of cadmium selenide, 
cadmium, and selenium, which are readily recognised under the 


- 
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microscope. The proportion of the compound in the product 
depends on the temperature to which the mixture has been heated 
and on the length of the period of heating. [See Znd., 153a.] 

H. M. D. 


The System, Copper Chloride-Lithium Chloride-Water at 
30°. F. A. H. Scurememakers and (Miss) A. C. Noorpuyn (Chem. 
Weekblad, 1918, 15, 118—120).—An application of Schreine- 
makers’s graphic method to solutions containing cupric and lithium 
chlorides. ee * 2 


The Critical Constants of Mercury. E. Artis (Compt. 
rend., 1918, 166, 334—-337).—Using the formula previously given 
(compare this vol., ii, 61) for monatomic vapours, and taking the 
known vapour pressures of mercury at different temperatures, the 
author calculates the critical temperature of mercury as 1077° 
and the critical pressure as 420 atmos., these values being a close 
approximation to the correct figures. W. G. 


Preparation, Properties, and Analysis of ‘‘ White Pre- 
cipitate.”" I. M. Kotrnorr (Pharm. Weekblad, 1918, 55, 
208—218).—A comparison of the methods for preparing “white 
precipitate” given in the Dutch, German, English, Belgian, Swiss, 
and U.S.A. pharmacopeias. The author is of opinion that the 
Dutch method is the most satisfactory. [See, further, Znd., April.] 

A. J. W. 


The Space Lattice of Aluminium. P. Scuerrer (Physikal. 
Zeitsch., 1918, 19, 23—-27).—The method described by Debye and 
Scherrer (A., 1917, ii, 437) for the X-ray examination of crystal 
structure has been applied to finely powdered aluminium. The 
interference photographs afford evidence that aluminium forms 
cubic crystals, and that the atoms are arranged according toa 
simple face-centred lattice. Measurements of the interference 
patterns give 4°07x10-§ cm. for the length of the edge of the 
elementary cube. The corresponding values obtained from previous 
investigations are: copper 3°61, silver 4°06, gold 4°07, and lead 
4°91 x 10-8 cm. 

In spite of the close agreement between the values of the lattice 
constants and of the atomic volumes for aluminium and gold, the 
two metals do not form a complete series of mixed crystals. This 
is attributed to the preponderating influence of chemical affinity. 

H. M. D. 


The Effect of Great Hydrostatic Pressure on the Physical 
Properties of Metals. Zay Jerrrizs (J. Inst. Metals, 1917, 18, 
243—252).—The statement of Hanriot (A., 1913, ii, 112) that 
metals subjected to hydrostatic pressures of the order of 10,000 
kilos. per sq. cm. are permanently hardened without deformation, is 
contrary to modern views on hardness. A repetition of the experi- 
ments, using aluminium and an alloy of aluminium and copper, 
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immersed in light petroleum under pressures up to 12,400 kilo, 
per sq. cm., shows that no increase in hardness is produced, 
Hanriot used vaselin, which becomes solid under very high 
pressures, so that the pressure applied is not hydrostatic. Experi. 
ments with the same metals show that a degree of cold deforma. 
tion, insufficient to cause a noticeable change in the dimensions, 
produces a marked increase in the hardness as determined by the 
scleroscope. This explanation is more probable than that of the 
occurrence of allotropic change in the metal. [See Znd., April.] 
. A.D. 


Metallographic Investigation of the System, Aluminium 
and Selenium. Masvumi Cuikasuice and Tsvais Aoki (Mem. Coll, 
Sci. Kyoto, 1917, 2, 249-—-254).—Cooling curve observations show 
the formation of a compound, Al,Se,, which melts at about 950° 
The formation of this compound by heating the two elements 
together is frequently accompanied by an explosion unless the 
mixture contains more than 90% of selenium. The compound 
crystallises out from all fused mixtures of the two elements, and 
in accordance with this, the two branches of the compound curve 
on the freezing-point diagram cover the whole of the region from 
pure aluminium to pure selenium. The eutectics are therefore 
very nearly coincident with the freezing points of the two elements. 
The microcrystalline structure of solidified mixtures is in agree. 
ment with the thermal data. 

Aluminium selenide decomposes in contact with moist air with 
the formation of hydrogen selenide and aluminium hydroxide. 
[See Znd., 153a.] H. M. D. 


Metallographic Investigation of the System, Tellurium 
and Aluminium. Masvumi Cuikasuice and Jirsuzo Nosi (Mem. 
Coll. Sci. Kyoto, 1917, 2, 227—232)—When aluminium and 
tellurium are heated together, combination takes place with ex- 
plosive violence, and the compound Al,Te;, m. p. 895°, is formed. 
This telluride forms mixed crystals with tellurium, the series 
extending from the pure compound (12°4% by weight of aluminium) 
to a mixture which contains 4°4% of aluminium. On cooling, the 
a-mixed crystals undergo transformation into B-mixed crystals 
The temperature at which this conversion takes place diminishes 
with increase in the tellurium content, and for the saturated 
a-mixed crystals falls to 541°. The @-mixed crystals and tellurium 
co-exist at the eutectic temperature 414°, the eutectic mixture 
containing 2°8% of aluminium. 

The freezing-point curve of the compound Al,Te, on _ the 
aluminium side is terminated by a eutectic point, in which the 
telluride and aluminium co-exist in equilibrium. The eutectic 
mixture contains 97% of aluminium and the eutectic temperature 
is 621°. 

The conglomerates, consisting of the telluride or aluminium and 
the eutectic, undergo transformation when the temperature has 
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fallen to 551°, with the formation of Al;Te, according to the equa- 
tion Al,Te, + 13Al=3Al1,Te. 

The telluride, Al,Tes, is energetically decomposed by water or 
by contact with moist air, with the formation of hydrogen 
telluride- and aluminium hydroxide, according to the equation 
Al,Te, + 3H,O=3TeH,+Al,0;. The compound AlI;Te is _ less 
readily decomposed, but hydrogen telluride is liberated in coritact 
with water, the reaction being possibly represented by AI;Te+ 
H,0 + O,=TeH, + Al,O, + 3Al. 

Microphotographs are given which afford evidence in support of 
the results obtained by the thermal analysis of the system. [See 
Ind., 153a.] H. M. D. 


A Criterion for Allotropic Transformations of Iron at 
High Temperatures. K6raré Honpa (Sci. Rep. Tohoku Imp. 
Vniv., 1917, 6, 213—217).—The transformations of iron consist 
in part of allotropic changes which take place at a definite 
temperature and of gradual changes in which the equilibrium con- 
dition is a continuous function of the temperature. The available 
data relating to these transformations show that A, is of the second 
type, whilst A, and A, are allotropic changes. 

In the case of carbon steels, there are in addition the changes 
designated by A, and A,, the former representing a gradual change 
in cementite, and the latter a eutectic transformation of cementite 
and ferrite which occurs at a definite temperature. H. M. D. 


The Micro-structure of Commercially Pure Iron between 
Ar, and Ar,. W. J. Brooxe and F. F. Huntine (J. Iron Steel 
Inst., 1917, 96, 233—-250).—Armco iron, a basic open-hearth pro- 
duct containing as much as 99°84% Fe, passes through a character- 
istie brittle range between 900° and 800°, but only during cooling, 
no change being observed within this range during heating. 
Quenching experiments show that a eutectic or eutectoid structure 
appears between these temperatures, but is absent either above or 
below the brittle range. -This constituent resembles pearlite in 
structure, but is not related to the carbon content, and is also 
independent of the quantity of oxide in the iron. Heating in 
hydrogen is without influence on the structure. Similar results 
are obtained with Swedish iron containing about 0°04% of carbon. 
(See, further, Znd., 1917, 1096.] C. H. D. 


The Nature of Subsidiary Valencies. XVII. Prediction 
of the Decomposition Temperatures of Ammines. Fritz 
Ernratmm and Eras Rosensere (Ber., 1918, 51, 130—136).—It 
was recently shown that the ratio of the temperatures cf dissocia- 
tion for certain pairs of compounds of two elements is roughly 
constant (A., 1917, ii, 531). If the dissociation points of a number 
of compounds of one element are known, and the ratio has been 
determined in the case of one pair of corresponding compounds for 
another element, then the dissociation temperatures of all the other 
compounds of the second element can be predicted. This is illus- 
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trated further in the case of the hexammines of nickel and cobalt 
salts. The ratio, or “temperature-modulus of the tension,” calcu- 
lated from the dissociation temperatures of the iodides, is Ni/Co, 
1/1°075 (A., 1912, ii, 546). Dividing the known temperatures for 
other nickel salts by 1°075, therefore, gives approximately the dis. 
sociation points for the corresponding cobalt salts. In the cases 
of the hexammines of the bromides, nitrates, dithionates, chlorides, 
sulphates, acetates, and hydrogen carbonates (descending order of 
stability), the calculated values agree with the observed ones within 
the limits of the experimental errors. 

Most of the hexammines mentioned have been described before 
(A., 1913, ii, 496, 1061), but the following are new: cobalt- 
hexammine nitrate, by warming the crystalline nitrate in ammonia 
gas, dithionate, hypophosphite, formate, and acetate; the dissocia- 


tion temperatures are respectively 160°, 157°5°, 51°, 21°5°, and 
55°5°. J.C. W. 


Metallographic Investigation of the System, Selenium 
and Antimony. Masumi Cuarkasnick and Masasuke Fusira 
(Mem. Coll. Sci. Kyoto, 1917, 2, 233—237).—Cooling-curve data 
show that antimony and selenium form a compound, Sb,Se,, melt- 
ing at 572°. With antimony, the compound forms a eutectic mix- 
ture containing 46°5% of selenium, the eutectic temperature being 
497°. The eutectic on the selenium side of the compound corre- 


sponds very nearly with pure selenium melting at 211°. 
Microscopic investigation of solidified mixtures of the two 
elements confirm the results obtained in the thermal analysis. 


[See Znd., 153a.] H. M. D. 


Mineralogical Chemistry. 


Composition of Seleniferous Sulphur. G.ireyn V. Browy 
(Amer. Min., 1917, 2, 116—117. Compare A., 1916, ii, 531).— 
Examination of further specimens of so-called selen-sulphur from 
various localities (Sicily, Lipari, and New Zealand) by the method 
of W. Smith (A., 1915, ii, 839) shows the presence of only small 
amounts of selenium (trace—0'298%). The depth of colour of the 
material bears no relation to the amount of selenium present; pale 
yellow specimens may contain more of this element than deep 


brown ones. L. J. §. 


Epiboulangerite from Montana. Ear. V. SHannon (Amer. 
Min., 1917, 2, 131—132).—Bunches of steel-grey needles and 
fibrous masses occur with quartz and granular blende in the Iron 
Mountain mine, near Superior, Montana. Small grains and 
needles are also scattered through the blende. Associated minerals 
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in small amounts are chalybite, pyrites, and sericite. The fibres 
are moderately brittle and break across at right angles; the streak 
is blackish lead-grey. D 6°303. A partial analysis gave Pb 52°74, 
Sb 20°85%. From these characters, the mineral is provisionally 
identified as epiboulangerite. L. J. 8. 


Mullanite, a New Member of the Jamesonite Group, 
from Two Localities. Eart V. SHannon (Amer. J. Sci., 1918, 
fiv], 45, 66—70).—In the Iron Mountain mine near Superior, 
Montana, the new mineral occurs with epiboulangerite (preceding 
abstract), from which it is indistinguishable in appearance; but it is 
readily distinguished by its brownish-black streak, that of the epi- 
boulangerite being greyish-black. It here forms long, parallel, 
steel-grey fibres around and enclosed in a crystal of quartz. In 
the Gold Hunter mine, near Mullan, in Idaho, forty miles W.N.W. 
of the former locality, the mineral occurs with quartz and 
chalybite as fine, matted, wool-like masses of dark grey fibres, and 
as a compact, steel-grey, fibrous material. . The needles are usually 
flattened and are deeply striated longitudinally; they are termin- 
ated by the basal plane, and are probably orthorhombic (a:b = 
1:0°835) with the three pinacoidal cleavages. The thinner fibres 
are very flexible, whilst the thicker ones are quite brittle. 
Analysis I, mean of two of material from the Iron Mountain mine, 


ng 

re- and II, from the Gold Hunter mine, agree with the formula 
5PbS,28Sb,8,, corresponding with the silver-lead diaphorite. 

ey Sb. As Pb. Ag. Cu. Fe S. Total Sp. gr. 


I. 25-71 0-25 55:05 nil nil trace 18-82 99-83 6-274* 
Il. 24-67 0-64 53-33 nil nil 1-47¢ 18-11 98-22 6-407 
* Probably low. + Representing chalybite 3-4% present as impurity. 


L. J. 8. 


Occurrence of Chalmersite, CuFe,S,, in the Ore Deposits 
of Prince of Wales Sound, Alaska. Berrranp L. Jonnson 
(Econ. Geol., 1917, 12, 519—525).—This mineral, previously 
known only as minute crystals from Brazil (A., 1902, ii, 267; 1906, 
ii, 553), has been found in considerable quantities at eight different 
localities in the Ellamar district and on Knight Island, in Prince 
of Wales Sound, where it has been mined as an ore of copper. It 
is massive, very pale yellow, and shows a conspicuous cleavage with 
asatiny sheen. It is strongly magnetic, and this property enables 
it to be separated from the copper-pyrites with which it is intim- 
ately intergrown. Analyses by E. T. ALLEN agree with the formula 
CuFe,S8,. 


Cu. Fe. 8. Sp. gr. 
22-67—23-83 40-70—41-92 35-09—35-30 4-04 


L. J. S. 


Chalcedony Mistaken for an Iron Sulphate Mineral. 
Epcak T. Wuerry and Mittiapes L. Guenn (Amer. Min., 1917, 
2, 6—7).—Two specimens of orange-brown botryoidal material had 
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been for many years labelled as glockerite in the U.S. National 
Museum. I is from Pinos Altos, New Mexico, and II from Black 
Hawk, Colorado. When examined, they were found to be chalce 
dony, and this is confirmed by analyses I and II. The ferric 
sulphate is not present as visible enclosures, nor is it extracted by 
acids; it must be present as sub-microscopic inclusions. 


SiO,. Fe,0,. SO,. H,O <110°. H,O>110°. Total. 
I. 94-37 3-10 1-47 trace 1:86 100-80 
Il. 93-94 1:58 100 0-65 2-59 99-76 


* Including a minute amount of pyrites. 


For pure chalcedony D= 2°60 and n=1°537 ; as shown above, with 
increasing water there is a corresponding decrease in the values 
for the density and refractive index. L. J. 8. 


Massicot and Litharge, the Two Modifications of Lead 
Monoxide. Esper 8. Larsen (Amer. Min., 1917, 2, 18—19)— 
Natural specimens of ‘massicot’ from Austria and from Ker 
Co. and San Bernardino Co., California, consist of minute 
brownish-red scales built up of two minerals with distinct optical 
properties. The central portion of the plates consists of the yellow 
orthorhombic modification (nearly coluurless under the microscope, 
optically biaxial and positive, 8=2°61, birefringence very strong), 
and the borders of the red tetragonal modification (yellowish- 
orange under the microscope, optically uniaxial and negative, 
w = 2°64, birefringence very strong). It is proposed to restrict the 
name litharge to the former and massicot to the latter. The border 
of massicot 1s probably an inversion product of the litharge. (Com- 


pare A., 1915, ii, 59). L. J. 8. 


Nomenclature of the Lead Monoxide Minerals. U. T. 
Wuerry (Amer. Min., 1917, 2, 19).—-The mineralogical term 
massicotite for a mineral corresponding with the artificial product 
massicot was used by D’Achiardi in 1883. Now that the ortho 
rhombic modification of lead monoxide has been recognised as a 
mineral (see preceding abstract), the name lithargite is suggested 
for the second species. L. J. 8. 


Xanthosiderite from Schendlegg, Lower Austria: 
Formation of Brown ‘“ Glaskopf.’’ H. Leirweier and M. 
Gotpscutac (Centr. Min., 1917, 473—477).—Near the foot of 
the Raxalp, in Lower Austria, are deposits of iron ore consisting 
of chalybite carrying small amounts of copper-pyrites. In the 
level of the Schendlegg mine, the walls are coated with a reddish- 
brown, unctuous, colloidal material of recent formation. After 
drying in the air for a few weeks, this shows a concentric, shelly 
structure and brown colour; the streak is yellowish-brown. Under 
the microscope, it showed thin scales of brownish-yellow, amorphous 
material. It then contained 19°70% H,O, corresponding with 
Fe,0;,2H,O—the formula for xanthosiderite. Of his water, 
3°93% is lost over sulphuric acid and 8°16% at 100°. The same 
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material after exposure to the air for two years still contained the 
same quantity of water (H,O 19°11, Fe,O,; 80°02, SiO, 0°47%), but 
it had by that time acquired a dark blackish-brown colour with 
metallic lustre on the surface and a dark brown streak. Under 
the microscope, the material was now seen to have a distinct 
granular structure and to be crystalline. The colloidal material 
has thus become gradually converted to the crystalline, brown 
“Glaskopf.” L. J. 8. 


Columnar Manganocalcite from Franklin Furnace, New 
Jersey. Watiace Gootp Levison (Amer. Min., 1916, 1, 5).-—This 
is pinkish-white with a marked columnar structure. It is tough 
and less brittle than ordinary calcite, and is soluble in cold acid. 
Analysis gave: 

CaO. MnO. FeO. ZnO. MgO. CO,. Insol. Total. Sp. gr. 
38:58 11-94 0-22 0-29 4-33 39-70 4-60 99-66 2-81 


L. J. S. 


Proof that Priceite is a Distinct Mineral Species. 
Esrer 8. Larsen (Amer. Min., 1917, 2, 1—3).—The friable, chalky 
priceite from Curry Co., Oregon, and the compact, nodular pander- 
mite from Asia Minor have often been regarded as impure, massive 
varieties of colemanite. A determination of the optical constants 
of these minerals proves that pandermite is identical with priceite 
(a=1°572, B=1°592, y=1°594), and that the latter is distinct from 


colemanite (a=1°586, B=1°592, y=1°614). Priceite is triclinic, 
5CaO,6B,0,,9H,O, and colemanite monoclinic, 2Ca0,3B,0,,5H,O. 
On the other hand, fine-grained specimens (labelled priceite) of 
hydrous calcium borate from Californian localities were found to 


be howlite. L. J. S. 


Vivianite from the Land Pebble Phosphate Deposits of 
Florida. Tuomas L. Watson and Srapiteron D. Goocn (J. 
Washington Acad. Sci., 1918, 8, 82—88).—An examination of a 
sample of vivianite occurring in a ferruginous or dark yellow, 
ochreous matrix in a deposit of Florida pebble phosphate. The 
mineral occurred as light to pale green crystals, D 2°693, an optical 
examination of which gave the following results: optically (+); 
2V large; dispersion not strong; X is normal to 010; Z makes an 
angle of 28°30/+1° with c. The refractive indices are a=1°580+ 
0003; B=1°598+0°003; y=1°627+0°003. Analysis gave: 

H,O HO 

FeO. FeO, CaO. MnO. P,O;. TiO, SiO,- (<105°). (> 105°). Total. 
3264 943 0-02 0:25 29:99 trace 0-12 11°86 15°84 100°15 

The presence of ferric oxide in blue vivianite is due to oxida- 
tion, and not to inversion. Oxidation takes place rapidly on fine 
grinding. The matrix in which the vivianite occurs is not a clay, 
but an earth composed of the hydroxides of iron and aluminium, 
chiefly the former, phosphates of calcium, iron, and aluminium, 
and some free quartz. W. G. 
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Mirabilite from the Isle Royale Mine, Michigan. Atm 
B. Pecu (Amer. Min., 1917, 2, 62—63).—The material, from the 
Isle Royale copper mine at Houghton, consists of a clear, colour. 
less mass of interlocking fibres with a little clayey matter enclosed, 
On exposure to the air, it soon crumbles to a white powder. All 
the water is expelled at 130°. Deducting 5°69% insoluble, the 
following analysis agrees with the usual formula, Na,8O,,10H,0. 
Mean refractive index, 1°437. 


Na,O. K,O. CaO. SO,. Cl. H,O. 
19-02 0-77 trace 25:37 trace 54-84 


L. J. 8. 


Gilpinite, a New Uranium Mineral from Colorado, 
Esper S. Larsen and Giann V. Brown (Amer. Min., 1917, 2, 
75—79).—The mineral occurs as pale greenish-yellow to canary- 
yellow aggregates of minute, lath-shaped crystals intermixed with 
gypsum on pitchblende and copper ore from Gilpin Co., Colorado. 
The crystals are monoclinic, and show two sets of pcolysynthetic 
twin-lamelle. The optical constants are compared with those of 
zippeite and uranopilite. The mineral is readily soluble in dilute 
acids; it is difficultly fusible, and becomes black on _ heating. 
D>3°'32. The following analysis (19°64% gangue, mainly pitch- 
blende, deducted) gives the formula RO,UO,,S0,,4H,O, where 
R=Cu, Fe, Nag. 

H,O H,0 


SO,. UO, CuO. FeO. PbO. Na,O. K,O. at 105°. at 200 
15-45 56-72 6580 4:77 O82 1:93 070 166 1216 


A specimen labelled uranopilite from Cornwall was found to 
have optical characters identical with those of the Colorado mineral, 
and it is also regarded as gilpinite. L. J. 8. 


The Probable Identity of Uranothallite and Liebigite. 
Esper 8. Larsen (Amer. Min., 1917, 2, 87).—Optical examination 
of three specimens labelled liebigite from Schneeberg, Saxony, and 
Joachimsthal, Bohemia, and of two specimens labelled urance 
thallite from the latter locality, gave the following results: optic 
ally positive, 27F =65°+3°, 2V =42°+2°, p>v, a=1°500, B=1°503, 
y=1°537+0°003, cleavage normal to a. The single analysis of 
liebigite (for which the formula was deduced as 

CaO,U0;,2CO,,20H,O0) 

was made in duplicate on only 65 and 85 mg. of material, and 
although this name has priority, it is rejected in favour of the 
name uranothallite, which was applied to more completely deter- 
mined material, and analysed by three authors with the result 
2CaO,U0,,3C0,,10H,O. It is, however, remarked that the 
original material described as liebigite was not available for optical 
examination, and it is possible that those examined may really 
have been uranothallite incorrectly labelled liebigite. L. J. 8. 
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-Pectolite Pseudomorphous after Quartz from West 
Paterson, N.J. Mirtiapes t.. Gienn (Amer. Min. 1917, 2, 
43—45).—A small group of crystals collected from a basalt quarry 
at West Paterson, New Jersey, shows the forms of sharply-developed 
crystals of quartz, each about % inch in diameter. They, however, 
consist entirely of a compact, fibrous material with the optical char- 
acters of pectolite. Analysis of the material gave: 


SiO,. Al,O,+Fe,0, Ca. MgO. NaO. 4,0. Total. 
53°42 0°52 32°63 2-35 7-45 3-77 100-14 


L. J. 8. 


A New Occurrence of Stevensite, a Magnesium-bearing 
Alteration-product of Pectolite. Miurtapes L. Guenn (Amer. Min., 
1916, 1, 44—46).—The Hartshorn quarry at Springfield, Essex Co., 
New Jersey, is in a somewhat altered basalt containing in cavities 
secondary anorthoclase, quartz, calcite, zeolites, datolite, and pecto- 
lite. Some of the pectolite is of the usual type as silky radiations 
of fine needles, but much of it is altered, the colour becoming 
pinker and the lustre more waxy towards the ends of the fibres. In 
the most altered material the colour is white to pink, lustre waxy, 
translucent; the structure is compact, and the material optically 
isotropic and amorphous, n about 1°50; D 2°15—2°20, H 23. It is 
easily fusible to a white enamel, and is decomposed by hydrochloric 
acid with separation of granular silica. Analysis I is of partly 
altered material still retaining the pectolite structure, but impreg- 


nated by waxy material; and II of the most altered waxy material, 
apparently homogeneous, although still perhaps containing a few 
fibres of unaltered pectolite : 

SiO,. Al,0,+-Fe,0,. MnO. CaO. MgO. Na,O. H,O(>110°). Total. 


I, 53-84 1-18 0°13 22°59 9°81 5°59 6°76 99-90 
II. 58-03 0°37 003 161 27°66 3°73 8°45 99°88 


These analyses, when arranged in a series with other analyses of 
altered pectolites (‘walkerite’ from Corstorphine Hill, Edinburgh, 
and ‘magnesium pektolith’ from Burg, Herborn, Germany), show 
a gradual passage from the monohydrate of pectolite, 

HNaCa,(SiOs), + H,O, 
to the monohydrate of talc, H,.Mg,(SiO;),+ H,O. They show a pro- 
gressive increase in magnesium and water and a decrease in calcium 
and sodium. The latter formula, to which anal. II approximates, 
is given as the composition of stevensite. The alteration has no 
doubt been brought about by the action of magnesium-bearing solu- 
tions derived from the weathering of the basalt. L. J. 8. 


A Review of Amorphous Minerals. Austin F. Rocers 
(J. Geol. Chicago, 1917, 25, 515—541).—The amorphous equiva- 
lents of crystalline minerals should be recognised as separate mineral 
species and given distinctive names. About twenty of the more 
prominent and well-defined, amorphous minerals (for example, opal, 
psilomelane, collophane, halloysite, etc.) are discussed. The amor- 
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phous cadmium sulphide, probably with adsorbed water, CdS,7H,0, 
which occurs as a thin, powdery, yellow coating on zinc-blende, is 
separated from the hexagonal greenockite and named zantho- 
chroite. 

Intimately associated with the chrysocolla (a microcrystalline or 
crystallised mineral) of several localties is the amorphous equivalent, 
to which the name cornuite is applied. Cornuite from Copper 
Mountain, Prince of Wales Island, Alaska, occurs as a banded crust 
of bluish-green, transparent, glassy material with refractive index 
1549. It is more readily soluble in hydrochloric acid than chryso- 
colla, and is also somewhat softer. Analysis by G. 8S. Bonarr gave: 


= Cu. Al,Os. SiO,. H,0. 
42-61 0-31 34-13 23-11 


Here the ratios of both silica and water are somewhat in excess 
over those required by the chrysocolla formula, H,CuSiO,, and 
cornuite is probably a solid solution of cupric oxide, silica, and 
water, mCuO,nSiO,,7H,0. 

The natural hydrocarbons and glasses are discussed under the 
term mineraloids. L. J. §. 


Nature of the Water in Zeolites. Grorc Sroxiossa (Diss. 
Breslau, 1917, 64 pp.; from Chem. Zentr., 1917, ii, 420—421). 
—The author has investigated the following seven minerals, and 
has found in all cases that the water contained in them is in chemi- 
cal combination: (1) heulandite from Teigarhorn, in Iceland; 
(2) skolezite from Iceland ; (3) natrolite from Bohemia; (4) harmo- 
tome from Strontian; (5) chabasite from Nova Scotia; (6) analcime 
from the Seiseralp; (7) apophyllite from the Seiseralp. Analyses 
gave: 


SiO,. Al,O, BaO CaO. MgO. - Na,O. H,O. Total. 
- 59°66 16°37 _— 6°33 0-42 14:90 100°03 
- 46°71 25°90 13-70 _— 13°64 99°95 
3. 46°95 27-06 0°27 15-97 9°58 99-73 
. 48°51 16-44 — — 13°79 100°52 
. 48:12 19°27 9°63 — 16-11 98-59 
. 54°74 23°64 0°32 13°71 8:55 100°96 
. 53°87 — 23°85 — 16°24 99°47 


R. V. 8. 


A New Occurrence of Ptilolite. Louis H. Kocn (Amer. 
Min., 1917, 2, 143—144).—This species, previously known only from 
Colorado, is described from Challis, Idaho. The material consists of 
a soft, fluffy mass of minute fibres coating a layer of chalcedonic 
silica on a weathered basic igneous rock. Analysis gave: 


SiO,, Al,0O, CaO. MgO. K,0,Na,0. H,O. Total. 
I. 81-5 8-2 1-7 0-3 1-0 73 100-0 
II. 72:3 128 2:6 0-4 15 109 _ 


The high value for silica is due to the presence of microscopic, 
spindle-shaped crystals of quartz to the extent of 314%; deducting 
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this, the results are as under II. Under the microscope the material 
is seen to consist of well-defined, transparent needles with straight 
optical extinction ; biaxial with large angle and optically negative ; 
refractive indices a=1°475, B=1°477, y=1°478. D 2°30. L. J. 8S. 


A Peculiar Clay from near the City of Mexico. E. W. 
Hitearp (Proc. National Acad. Sci., U.S.A., 1916, 2, 8—12).—The 
material examined consisted of soil samples from certain unproduc- 
tive tracts of land on the hacienda Santa Lucia. It has the appear- 
ance of a dark grey clay, adheres strongly to the tongue, and 
becomes very plastic with a little water. D 2°25. When immersed 
in water it swells up to many times (for one sample as much as 
thirty-two times) its original volume, forming a coherent, gelatinous 
mass. The larger part of the material is colloidal, but there are 
also minute, inseparable grains of calcium and magnesium 
carbonates. A partial analysis gave: 

SiO,. Al,O,. Fe,0,. CaO. MgO. Ign. Insol. Na,SO,. Na,CO,;. NaCl. Total. 
43-00 3°48 1:76 9°06 17°11 19-60 1-83 1-74 0:74 0-12 98°44 

The material is thus mainly a hydrated magnesium silicate allied 
to saponite or sepiolite, but it differs from these in being very 
readily decomposed by acids, even by dilute acetic acid, and in its 
exceptionally high absorptive power for water. The name lucianite 
is suggested for this new type of magnesian clay. L. J. 8. 


Analytical Chemistry. 


Filtering Tube. Witiiam M. Tuornton, Jun, (J. Ind. Eng. 
Chem., 1918, 10, 132).—The stem of a carbon filter tube is pro- 
vided with a glass tap, and the top of the tube is closed by a rubber 
stopper, through which pass the stem of a holder for a filter crucible 
and an exit tube connected with a pump. The carbon tube serves 
as a small filter flask ; the filtrate collected in this tube is discharged 
by opening the tap and admitting air through a side-tube on the 
exit tube. The apparatus is convenient for use in dealing with 
small quantities of liquid. W. P. S. 


Preparation of N/100 Permanganate Solutions. J. 0. 
Hatverson and Oxar Beroerm (J. Ind. Eng. Chem., 1918, 10, 
119—120).—To prepared permanent V /100-permanganate solution 
0°40 gram of potassium permanganate is dissolved in 1 litre of 
tedistilled water, and the solution is heated nearly at boiling point 
for thirty-six hours under a reflux apparatus. The solution is then 
cooled, kept overnight, filtered through asbestos, and after three 
days standardised against V/50-oxalic acid solution (0°1261 gram 
of crystallised oxalic acid per 100 c.c.). The strength of the solution 
does not vary more than 0°1% per week. [See, further, /nd., 193a.] 

W. P. S. 
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Suggestions on some Common Precipitations. Grorcr 
H. Brotuer (J. Ind. Eng. Chem., 1918, 10, 129—130).—The fol. 
lowing directions are given for obtaining precipitates which are 
retained by filter paper of moderately close texture. In the case of 
barium sulphate, the sulphate solution should contain about 1 c.. 
of hydrochloric acid (D 1°2) per 200 c.c. ; it should be heated to boil. 
ing, treated with about one-half the required quantity of barium 
chloride solution, added drop by drop, and the remainder of the 
barium chloride is added after the lapse of five minutes. The mix- 
ture is ready for filtration after a further fifteen minutes’ digestion. 

Calcium oxalate is readily obtained in a crystalline state by 
treating the boiling solution of the calcium salt with an excess of 
ammonium oxalate, dissolving the precipitate by adding a very 
slight excess of hydrochloric acid, then adding ammonia drop by 
drop until the precipitate has formed again, and keeping the mix. 
ture hot for thirty minutes. 

For the precipitation of ammonium phosphomolybdate, the 
phosphate solution is rendered ammoniacal, then acidified 
with nitric acid, heated to boiling, and treated at this 
temperature with ammonium molybdate solution. When a phos 
phate is precipitated with magnesia mixture, the precipitate should 
be dissolved by the addition of hydrochloric acid, the solution heated 
to boiling, and ammonia then added slowly until a distinctly 
crystalline precipitate has formed; the mixture is now cooled, one- 
fifth of its volume of ammonia (D 0°9) is added, and, after fifteen 
minutes, the precipitate is collected on a filter. W. P.S. 


Reagents for Use in Gas Analysis. VI. The Absorption 
of Hydrogen by Sodium Oleate. K. P. Anprrson and M. i 
Karz (J. Ind. Eng. Chem., 1918, 10, 23—24. Compare A., 191i, 
ii, 39).—The sodium oleate reagent containing nickel in suspension, 
recommended by Bosshard and Fischli for the absorption of hydro- 
gen (A., 1915, 11, 788), is of little use. Amongst the objections to 
the reagent may be mentioned the time and trouble required for 
the preparation of the catalyst and the readiness with which it 
oxidises, the bad keeping properties of the reagent itself, and the 
slowness of the absorption of the hydrogen. [See further, /nd, 
82a.] W. P.S. 


Detection and Estimation of Small Quantities of Free 
Hydrochloric Acid in the Presence of Chlorides and other 
Mineral or Organic Acids. M. Entrar (Ann. Chim. anal., 1918, 
23, 5—7).—Hydrochloric acid may be determined by the electro 
metric titration method previously described (A., 1917, ii, 268). 
N-Silver nitrate solution is used for titration, and the hydrochlort 
acid solution should contain 2% of nitric acid. T. F.3 


Titration of Chlorides by Volhard’s Method. J. 
Koituorr (Zeitsch. anal. Chem., 1917, 56, 568—576).—Trust- 
worthy results may be obtained in this method if, as recommended 
by Schoorl, the titration is interrupted at the first change in colout 
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of the indicator, the mixture then stirred thoroughly, and the titra- 
tion completed. Rothmund’s modification (A., 1909, ii, 932) is less 
trustworthy. The author finds that it is best to dilute the solution 
containing the chloride and an excess of silver nitrate to a definite 
volume, shake the mixture thoroughly, allow the precipitate to 
settle, and titrate an aliquot portion of the clear solution with thio- 
cyanate. As the silver chloride absorbs about 0°7% equivalent of 
silver, a corresponding correction of 0°7% must be made on the 
quantity of chloride found. Chlorides may be detected and esti- 
mated in the presence of thiocyanates if the latter be oxidised by 
treatment with sodium peroxide in sulphuric acid solution (if 
hydrogen peroxide is used it should be tested previously for the 
presence of chlorides). W. P. &. 


Estimation of Chlorates and Hypochlorites. E. Rupr 
(Zeitsch. anal. Chem., 1917, 56, 580—-586).—Ten c.c. of a solution 
containing about 0°5% of potassium chlorate and calcium hypo- 
chlorite are placed in a stoppered litre flask, diluted to 100 c.c., 
2 grams of potassium iodide are added, the mixture is acidified with 
dilute acetic acid, and, after five minutes, it is titrated with WV /10- 
thiosulphate solution; this titration gives the quantity of hypo- 
chlorite present. Another portion of 10 c.c. of the solution is also 
placed in a large stoppered flask, and 1 gram of potassium bromide 
and 30 c.c. of concentrated hydrochloric acid are added. After 
fifteen minutes, the mixture is treated with 150 c.c. of 1% potassium 
iodide solution, shaken, and titrated with 1 /10-thiosulphate solu- 
tion. The difference between the two titrations corresponds with 
the amount of chlorate in the solution. W. P. S. 


Action of Sodium Sulphide on Iodine and the Use of the 
Reaction in Analysis. Joser Enruicu (Zetisch. anal. Chem., 
1918, 57, 21—22).—Pure sodium sulphide solution reacts with 
free iodine to form sodium iodide; sulphur is liberated at the same 
time, but re-dissolves in the excess of sodium sulphide added. The 
iodine in an iodide solution also containing other substances may 
be estimated by liberating the iodine with potassium permanganate, 
adding an excess of sodium sulphide, separating the manganese 
sulphide, etc., by filtration, removing the excess of sulphide in the 
filtrate by treatment with zinc sulphate, and then precipitating the 
iodine as silver iodide. WwW. PG. 


Estimation of Hypobromite and Bromate, or Hypo- 
iodite and Iodate, in Mixtures of the Same. E. Rupp 
(Zeitsch. anal. Chem., 1918, 57, 16—19).—The method is based 
on the reaction between hypobromites or hypoiodites and hydrogen 
peroxide, according to the equation NaBrO+H,O,=NaBr+ 
H,0+0,. The solution containing hypobromite and bromate is 
treated with a mixture of hydrogen peroxide and sodium hydroxide 
solution, the excess of the hydrogen peroxide is then removed by 
boiling, potassium iodide and sulphuric acid are added, and the 
iodine liberated by the bromate is titrated with thiosulphate solu- 
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tion. Another portion of the solution is treated directly with 
potassium iodide and sulphuric acid and titrated with thiosulphate 
solution. This titration is a measure of the hypobromite and 
bromate together, and the quantity of hypobromite present is 
obtained from the difference in the two titrations. A mixture of 
hypoiodite and iodate is analysed in the same way. W. P. 8. 


Estimation of Iodates in the Presence of Bromates. 
E. Rupp (Zeitsch. anal. Chem., 1918, 57, 19—21).—Bromates, 
when treated with dilute hydrochloric acid, are decomposed gradu- 
ally with the formation of hydrobromic and hypochlorous acids, 
whilst iodates are not affected by this treatment. To estimate the 
two salts when contained in the same solution, a portion of the 
latter is treated with potassium iodide and sulphuric acid and 
titrated, after a few minutes, with thiosulphate solution. Another 
portion of the solution is diluted with water to 50 c.c., 20 c.c. of 
12°5% hydrochloric acid are added, and, after one hour, the mix- 
ture is treated with 25 c.c. of 3% hydrogen peroxide solution and 
15 c.c. of 15% sodium hydroxide solution, boiled for ten minutes, 
cooled, and titrated with thiosulphate solution after the addition 
of potassium iodide and sulphuric acid. The first titration gives 
the quantities of bromate and iodate together, and the difference 
between the two titrations corresponds with the quantity of 
bromate present. W. P.S. 


Estimation of Sulphur’in Pyrites. Z. Karaocianow |with 
P. and M. Diitrow] (Zeitsch. anal. Chem., 1917, 56, 561—568). 
—After the sulphur has been oxidised to sulphuric acid by heat- 
ing with a mixture of nitric and hydrochloric acids, or by fusion 
with sodium carbonate and potassium nitrate, the sulphuric acid 
may be precipitated directly from the hydrochloric acid solution 
obtained after separating the silica, previous removal of the iron 
being unnecessary if the precipitation is carried out under the 
following conditions. The solution (from 0°5 gram of pyrites), 
which should contain from 30 to 50 c.c. of 6N-hydrochlorie acid 
(free), is diluted to 700 c.c., heated to boiling, and 40 c.c. of hot 
10% barium chloride solution diluted previously with 100 c.c. of 
hot water are added gradually while the mixture is stirred. The 
precipitated barium sulphate is collected after fifteen hours, washed 
first with water containing hydrochloric acid and barium chloride, 
then with hot water, dried, ignited, and weighed. W. P. 8. 


Gravimetric Estimation of Sulphuric Acid and Barium 
as Barium Sulphate. II. Z. Karaocranow (Zeitsch. anal. 
Chem., 1917, 56, 487—498. Compare this vol., ii, 47).—In the 
estimation of barium, the presence of nitric acid or a large quantity 
of hydrochloric acid causes the results obtained to be too low; 
potassium salts and ferric chloride have the opposite effect. Under 
equal conditions, the errors in the gravimetric estimation of barium 
are less than in the estimation of sulphuric acid | W. P. 8. 
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Detection of Selenium in Sulphuric Acid. Luciano P. J. 
Patet (Anal. Soc. Quim. Argentina, 1917, 5, 121—123).— 
Sulphuric acid containing selenium gives an intense violet colora- 
tion with aspidospermine. The pure acid does not give this reac- 
"tion, but in presence of an oxidiser, such as potassium chlorate or 
lead peroxide, it develops a rose-red coloration. [Compare Jnd., 


1474. | A.J. W. 


Estimation of Nitrogen in Calcium Cyanamide. (Mutz.) 
BronisLAvA Turkus (Ann. Chim. anal., 1918, 23, 3—5).—In the 
estimation of nitrogen in cyanamide by Kjeldahl’s method, only 
thirty minutes’ digestion with sulphuric acid is required for the 
complete decomposition of the cyanamide if the sulphuric acid used 
is diluted previously with one-fourth of its volume of water; for 
1 gram of the sample, 40 c.c. of concentrated sulphuric acid mixed 
with 10 cc. of water are required. The digestion must be pro- 
longed for more than thirty minutes if the acid used is weaker or 
stronger than the concentration given. W, a.m 


The Microchemical Estimation of Nitrogen. B. Ssoziema 
and C. W. G. Hesserscuy (Biochem. Zeitsch., 1917, 84, 359370). 
—A critical examination of the methods of Bang and of Folin 


and Denis, with some suggested minor alterations of the details. 
8. B. S. 


Simple Rapid Method of Estimating the Filtrate Nitrogen 
in Small Quantities of Blood and of other Body Fluids. 
R. Donatp (Quart. J. Med., 1917, 11, 19-—-29).—One c.c. of blood 
is mixed with 1 c.c. of a saturated solution of sodium chloride in 
a mixture of nine parts of 6% sulphuric acid and one part of 6% 
phosphoric acid. It is centrifugalised, and 1 c.c. of the clear 
liquid is then transferred to a second centrifugal tube, mixed with 
01 c.c. of 10% phosphomolybdic acid, and again centrifugalised. 
Of the final clear, protein-free liquid, 1 ¢.c. is injected into a solu- 
tion of sodium hypobromite contained in a Doremus ureometer, 
and the nitrogen evolved is transferred to,a calibrated narrow . 
measuring tube and its volume measured. Attention is directed 
to the necessity of rapping the ureometer prior to the removal of 
the nitrogen to the measuring tube in order to liberate a con- 
siderable proportion of the gas, which otherwise remains in the gas- 
supersaturated hypobromite solution. The result is obtained in 
about forty-five minutes from the commencement of the operations, 


and is stated to be sufficiently accurate for clinical purposes. 
H. W. B. 


Estimation of Amino-acid Nitrogen in the Blood. 
Stizasuro Oxapa (/. Biol. Chem., 1918, 38, 325—-331).—The 
chief point in the new method is the removal of the proteins of the 
blood by heating with dilute acetic acid, the last traces of protein 
being removed by shaking with kaolin. The use of alcohol as a 
precipitant is shown to be undesirable (compare Bock, A., 1917, 
M, 159). H W. B. 
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The Estimation of Residual Nitrogen of the Blood, 
B. Ssottema and C. W. G. Hesserscuy (Biochem. Zeitsch., 1911, 
84, 371—377).—Different results are obtained according to whether 
phosphomolybdic acid, metaphosphoric acid, or trichloroacetic acid, 
is used as precipitant of the proteins. S. B.S. 


Still-head for Use in the Distillation of Ammonia, 
A. Hurtin (Ann. Chim. anal., 1917, 22, 242—244).—The apparatus 
consists of a bulb with a lower tube which enters the neck of the 
distillation flask, and an upper tube connected with a receiver; 
this upper tube extends into the bulb, the portion inside the bulb 
being constricted and bent upwards. If desired, a wide tube filled 
with glass beads may be placed between the lower tube of the still- 
head and the distillation flask. The whole apparatus is made of 
sheet tin, and its purpose is to prevent any spray from the dis 
tillation flask passing over into the receiver. W. P.S. 


Use of Diphenylamine-Sulphuric Acid for Colorimetric 
Estimations. J. Timimans (Zeitsch. anal. Chem., 1917, 56, 
509—511).—A reply to L. Smith (A., 1917, ii, 217). The use of 
diphenylamine for the colorimetric estimation of nitric acid is 
trustworthy if the test solution and the standards are treated in 
exactly the same way, particularly as regards shaking or stirring. 

W. P.S. 


Estimation of Phosphorous, Hypophosphoric, and Phos- 
phoric Acids in Mixtures. R.G. Van Name and Wizzerr J. 
Hurr (Amer. J. Sci., 1918, [iv], 45, 91—102).—The estimation 
of phosphorous acid in presence of hypophosphoric and phosphoric 
acids may be effected by the absorption of iodine in presence of 
disodium hydrogen phosphate. 

The same method may be used for the estimation of hypophos- 
phoric acid if this is hydrolysed in presence of hydrochloric acid as 
catalyst, producing thereby equimolecular quantities of phos 
phorous and phosphoric acids in accordance with the equation 
H,P,0, + H,O = H,PO, + H;PO,. 

A mixture of phosphorous, hypophosphoric, and phosphoric acids 
may be analysed by estimating the phosphorous acid before and 
after hydrolysis by the iodometric method, and also determining 
the total phosphoric acid in the solution after oxidation. [See, 
further, 7nd., 147a.] H. M. D. 


The Precipitation of Phosphoric Acid in the State of 
Ammonium Phosphomolybdate. Estimation of Phosphoric 
Acid by a Simple Azotometric Method. J. Ciarens (Compt. 
rend., 1918, 166, 259—262).—If the phosphate is precipitated by 
ammonium molybdate in the presence of sufficient ammonium 
nitrate, the resultant precipitate contains phosphoric acid and 
ammonia in the proportions requisite to form triammonium phos 
phate. The proportions to use should be 0°1 gram of phosphoric 
anhydride and 100 c.c. of ammonium molybdate containing 15—2 
grams of ammonium nitrate. The precipitate is washed with dis 
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tilled water, and the ammonia present estimated by one of the 
usual methods, such as distillation with potassium hydroxide. 
W. G. 


Estimation of Phosphoric Acid. A Modification of the 
Citrate Method. J. Grossretp (Zeitsch. anal. Chem., 1918, 57, 
28—33).—To avoid the intermediate precipitation of phosphoric 
acid by molybdic acid, the author proposes a method for the 
analysis of fertilisers, ashes, etc., in which the calcium is precipi- 
tated as oxalate from an acetic acid solution, and, after the removal 
of the calcium oxalate, the phosphoric acid is precipitated in the 
usual way aS ammonium magnesium phosphate, citric acid being 
added to prevent precipitation of iron and aluminium. The hydro- 
chloric acid solution (or other solution) of the substance under 
examination is treated with a few drops of methyl-orange solution 
and an excess of ammonium oxalate solution, and saturated 
ammonium acetate or sodium acetate solution is added until the 
colour of the indicator changes from red to yellow; the mixture is 
then diluted to 100 c.c., mixed, and filtered through a kiesel- 
guhr filter. An aliquot portion of the filtrate is mixed with 
5 ec. of 20% citric acid solution and the phosphoric acid precipi- 
tated with magnesia mixture. W. P. S. 

Estimation of Phosphoric Acid, particularly in Super- 
phosphate. G. Vortmann (Zeitisch. anal. Chem. 1917, 56, 
465—487).—For the direct estimation of phosphoric acid in super- 
phosphate, the most trustworthy method consists in precipitation 
as ammonium magnesium phosphate after the calcium has been 
removed as oxalate and the iron as sulphide; the presence of 
ammonium oxalate, ammonium molybdate, and ammonium sulphide 
does not interfere with the precipitation. If aluminium salts are 
present, the quantity of magnesia mixture used should be 
increased. When the phosphoric acid is precipitated with molybdic 
acid solution before it is converted into ammonium magnesium 
phosphate, the precipitation may be made equally well from a nitric, 
hydrochloric, or sulphuric acid solution. Molybdic acid solution 
containing pyridine is a very sensitive reagent for the detection of 
traces of phosphoric acid ; it will detect 0°01 mg. of P,O; in 10 c.c. 
of solution, whilst the limit for molybdic acid containing nitric 
acid is about 0°1 mg. of P,O; in 10 c.c. The phosphoric acid in 
superphosphate can also be precipitated as a basic mercury com- 
pound by means of yellow mercuric oxide; this compound is then 
decomposed with sodium sulphide, and the phosphoric acid pre- 
cipitated as ammonium magnesium phosphate. Precipitation as 


calcium triphosphate is untrustworthy. [See also Znd., 160a.] 
W. P. 8. 


Use of Textile Fibres in Microscopic Qualitative Chemi- 
cal Analysis. II. Detection of Boron by means of Turmeric 
Viscose Silk Fibres. III. Detection of the Heavy Metals 
by means of Zinc Sulphide Wool Fibres. E. M. Cuamor 
and H. I. Core (7. Ind. Eng. Chem.,; 1918, 10, 48-50. Compare 
A., 1917, ii, 576).—Viscose silk fibres dyed with turmeric are 
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useful for the detection of very small quantities of boric acid; a 
reaction may be obtained with one drop of solution containing 
0°000025 mg. of boron. Wool fibres, free from fat and treated with 
sodium sulphide and zinc acetate, are suitable for the detection 
of heavy metals, the coloration obtained indicating the metal 
present. [See, further, Znd., 75a.| W. P.S. 


Rapid Organic Combustion. P. A. Levene and F. W. 
Bieser (J. Amer. Chem. Soc., 1918, 40, 460—462).—The pro 
cedure adopted in the authors’ laboratory is fully described, with 
diagrams. Cerium dioxide is used as a catalyst, and from the 
first weighings to the final ones, the combustion requires only 
about forty-five minutes. J.C. W. 


Micro-analysis of Organic Substances. J. V. Dunsky 
(Ber., 1917, 50, 1709—-1713).—An account of recent experiences 
and improvements of micro-methods of combustion, made in the 
university laboratory at Zurich, where all analyses are now per- 
formed with small quantities of material. For the combustion of 
halogeno-nitro-compounds, the tube contains a 5 cm. layer of pieces 
of fine silver wire, then a 16 cm. layer of a mixture of copper 
oxide and lead chromate, then another short layer of silver, and 
finally the boat. The preliminary decomposition is carried out 
with the oxygen supply cut off, and if the compound is very poor 
in hydrogen (for example, trichlorodinitrobenzene) it is found best 
to adopt Benedict’s method (A., 1900, ii, 439) and place before the 
boat another boat containing a weighed amount of pure benzoic 
acid, naphthalene, or sugar, in order to reduce some of the copper 
oxide. [See also Znd., April.] J.C. W. 


Electrical Combustion Furnaces for Micro-analyses. 
J. V. Dussxy (Ber., 1917, 50, 1713—1717).—A description of a 
platinum resistance and a chromium-—nickel resistance furnace 
designed at the author’s instigation for use with silica combustion 
tubes. [See Znd., April.] J. C. W. 


™ The Eggertz Test for Combined Carbon in Steel. J. H. 
WuiteELey (ron Steci Inst. Carnegie Schol. Mem., 1917, 8, 
1—101).—Small quantities of carbon dioxide may be accurately 
estimated by absorbing in an ammoniacal solution of barium 
chloride (McFarlane and Gregory, A., 1906, ii, 802), and an 
apparatus is described by the use of which the carbon in steel may 
be estimated by wet combustion or the weight of carbon dioxide 
evolved during the Eggertz colour test may be determined. This 
gas is given off, at a decreasing rate, during several hours’ heat- 
ing, and the quantity obtained in a given time is closely propor- 
tional to the carbon content of the steel, irrespective of its heat 
treatment, the only exceptions being austenitic steels. The other 
volatile products of the reaction include hydrogen cyanide and 
hydrocarbons, the ‘ missing ’ carbon remaining in solution, as shown 
by oxidation with permanganate. A 1% carbon steel yields, in the 
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first ten minutes’ boiling with nitric acid, 22% of its carbon as 
carbon dioxide, 5—10% as hydrogen cyanide, and 2—3% as hydro- 
carbons. 

The colouring matter of the brown solution is colloidal. When 
steel is dissolved in nitric acid kept cool by water, a black pre- 
cipitate forms in all cases in which carbide particles are visible in 
the section etched with sodium picrate. This precipitate becomes 
brown later, especially on warming, and later this changes to a 
brown solution. The particles first formed have the form of the 
carbide. Quenched steels yield the solution directly. On 
dialysis, a substance passes through the membrane, which has an 
orange colour in concentrated solution, but becomes green on dilu- 
tion. The colour is not merely that of the organic substances 
present, but depends on the reaction of these with iron. With 
further heating, the green substance changes to a colourless or 
only slightly coloured substance. The proportions of the coloured 
products depend on the electro-chemical conditions of solution, and 
cold-worked steels give a deeper colour. The tints given by 
different steels are more easily matched if sulphuric acid be added. 
For 0°5 gram of steel, 10 c.c. of nitric acid (1°2) are used, and, after 
boiling for fifteen minutes, 15 c.c. of sulphuric acid (1:3 by volume) 
are added. [See, further, Znd., 1917, 1097.] Cc. H. D. 


Gravimetric Estimation of Potassium by Sodium Cobalti- 
nitrite. OC. V. Garora and V. Braun (Ann. Falsif., 1917, 10, 
572—575).—The reagent used consists of 28°6 grams of cobalt 
nitrate and 50 c.c. of glacial acetic acid dissolved in 500 c.c. of 
water, and 180 grams of sodium nitrite also dissolved in 500 c.c. 
of water; these two solutions are mixed twenty-four hours before 
use and then filtered. The mixed reagent keeps for a few days 
only. Twenty-five c.c. of the potassium salt solution (containing 
about 0°250 gram of potassium chloride and free from other bases 
except sodium) are treated in a stoppered flask with 25 c.c. of the 
reagent, and, after about eighteen hours, the precipitate is collected 
on an asbestos filter, washed with 10% acetic acid, then once with 
95% alcohol, dried at 100°, and weighed. The precipitate con- 
tains 20°74% of K,O. The method is trustworthy for the estima- 
tion of potassium in fertilisers, soils, wines, etc. Ammonium salts 
should be removed previously by ignition and other bases by treat- 
ment with sodium carbonate and filtration. [See also Znd., 168a.] 

W. P. 8. 


Estimation of Potassium and Sodium as Chlorides 
through the use of the Refractometer. B. A. Sippy and 
G. H. Burrows (J. Amer. Chem. Soc., 1918, 40, 185—-187).—The 
refractive index at 25° of a 20% sodium chloride solution is 
136829, whilst that of a 20% potassium chloride solution is 1°35992. 
If, therefore, the refractive index of a 20% solution of the mixed 
chlorides be determined, the approximate quantities of the two 
salts can be found by a simple calculation. [See also ae Apne 

W. P. 8, 
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A Proximate Method for the Estimation of Rubidium 
and Cesium in Plant Ash. W. 0O. Rosinson (J. Ind. Eng. 
Chem., 1918, 10, 50—51).—After removal of phosphoric acid, 
calcium, magnesium, etc., the mixed alkali chlorides are fraction- 
ally precipitated with platinum chloride. The potassium, 
rubidium, and cesium platinichlorides are collected, reduced in 
hydrogen and the resulting chlorides treated with concentrated 
hydrochJoric acid. The solution thus obtained, containing all of 
the rubidium and cesium chlorides and a large amount of 
potassium chloride, is then compared spectroscopically with 
standard solutions containing known amounts of rubidium, 
cesium, and potassium chlorides, and prepared under the condi- 
tions given. [See, further, Znd., 76a.] W. P. 8. 


Colloido-chemical Methods for Estimating the Hardness 
of Water. LL. Berczeiier (Biochem. Zeitsch., 1917,84, 149—155). 
—The surface tension of soap solutions is diminished considerably 
by addition of small amounts of alkali hydroxides, but the addition 
to such alkaline solutions of small amounts of calcium or mag- 
nesium salts increases the surface tension. These facts might form 


a basis for a method for determining the hardness of water. 
Ss. B.S. 


Estimation of Zinc by Schaffner’s Method. JV. Hassreprer 
(Zeitsch. anal. Chem., 1917, 56, 506—509. Compare A., 1917, 


ii, 509).—In any of the modifications of this method, the precipita 
tion of the iron (whether it be a single, double, or treble precipita- 
tion), should be carried out under conditions which will minimise 
the retention of zinc. It is advisable to make a comparison pre. 
cipitation at the same time, using a definite quantity of iron and 
zinc. The iron precipitate should be tested for the presence of 
zinc. [See also Znd., 168a.] oo 


Estimation of Zinc on Galvanised Iron. 0. Bauer (Siaiil 
u. Eisen, 1915, 734; from Ann. Chim. anal., 1918, 28, 21).—A 
measured and weighed piece of the metallic sheet is treated with 
a solution containing 2 grams of sulphuric acid and 2 grams of 
arsenic trioxide per litre; this solution dissolves the zinc readily, 
but does not attack the iron. When evolution of hydrogen ceases, 
the remaining sheet of iron is removed from the solution, washed, 
dried, and re-weighed. This method can be used only with 
galvanised iron prepared electrolytically; when it is made by the 
hot dipping process, an iron-zinc alloy is formed between the layers 
of iron and zinc, and this alloy dissolves in the reagent. The 
presence of iron in the solution indicates that the galvanised iron 
had been made by the hot process. W. P. 8. 


Estimation of Lead as Phosphate and its Separation from 
Antimony. G. Vortmann and A. Baper (Zeitsch. anal. Chem. 
1917, 56, 577—580).—The solution, containing about 0°5 gram of 
lead nitrate, is treated with 5 grams of tartaric acid, then rendered 
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slightly ammoniacal, heated at 80°, and 100 c.c. of 10% ammonium 
phosphate solution are added. The mixture is kept at 70—80° 
for sixteen hours, then cooled, the precipitate collected, washed 
with dilute ammonium nitrate solution, dried, ignited at a low 
temperature, and weighed. If antimony is present, the quantity 
of tartaric acid used is correspondingly increased ; antimony is not 
precipitated under these conditions, and may be estimated as 
sulphide in the filtrate from the lead phosphate precipitate. The 
method yields trustworthy results and is useful for the analysis 
of “ hardened ” lead. W. P.S. 


Separation of the Copper Group from the Arsenic Group, 
with Especial Reference to the Identification of Arsenic. 
M. Cannon SneEepD (J. Amer. Chem. Soc., 1918, 40, 187—191).— 
The method depends on the solubility of mercury, arsenic, anti- 
mony, and tin sulphides in a solution prepared by saturating a 
12% sodium hydroxide solution with hydrogen sulphide and add- 
ing to each litre 400 c.c. of 40% sodium hydroxide solution. Lead, 
bismuth, copper, and cadmium sulphides remain insoluble. The 
solution containing the soluble sulphides is treated with ammonium 
carbonate to precipitate the mercury; arsenic, antimony, and tin 
sulphides are precipitated by hydrochloric acid, and the antimony 
and tin sulphides are separated by solution in warm concentrated 
hydrochloric acid. The arsenic sulphide is dissolved in ammonia, 
oxidised with nitric acid, and the solution at 80° treated with an 


excess of ammonium molybdate. The latter yields a yellow pre- 
cipitate with the arsenic, and will detect as little as 1 part of 
arsenic in 225,000 parts of water. [See, further, Znd., April.] 

W. P. &. 


New Methods for the Estimation of Copper, Zinc, 
Cadmium, Nickel, and Cobalt. Aporpue Carnot (Compt. 
rend., 1918, 166, 245—251).—To a solution containing any one 
of these metals, sodium carbonate in slight excess is added in the 
cold until it is just alkaline. The precipitate formed is then re- 
dissolved by the addition of just sufficient ammonium hydroxide, 
or, in some cases, ammonium carbonate, and the liquid is boiled, 
usually for five minutes, until precipitation is complete. The pre- 
cipitate is washed, dried and ignited, and weighed as the oxide, or 
reduced and weighed as the metal. If the amount of precipitate 
obtained is very small, it is dissolved in a little nitric acid, the 
solution evaporated to dryness with a little sulphuric acid, and 
the metal weighed in the form of its anhydrous sulphate. In 
every case, it is essential to ensure the absence of all ammonium 
salts prior to the precipitation with sodium carbonate. W. G. 


New Separations of the Five Metals of the Group Soluble 
in Ammonia. ApotpHe Carnot (Compt. rend. 1918, 166, 
329—-333. Compare preceding abstract).—If copper and zinc are 
present together in solution, they are precipitated and weighed 
as their combined oxides (Joc. cit.), and these are then heated in a 
current of hydrogen. The zinc volatilises as formed, and the 
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residual copper is weighed. With a mixture containing copper, 
nickel, and zinc, the copper is first precipitated from the boiling 
acid solution by the addition of sodium thiosulphate and weighed 
as its sulphide. From the filtrate, the nickel and zinc are pre 
cipitated and weighed as the mixed oxides, these being then 
reduced in hydrogen and the nickel weighed. For an alloy of 
zinc and cadmium, the metal is dissolved in nitric acid and the 
solution evaporated nearly to dryness, and then diluted to 
150—200 c.c. Sodium carbonate is added until the liquid is 
alkaline, and then ammonium sesquicarbonate and a little 
ammonia, the liquid being heated to just below 100° until it no 
longer smells of ammonia. The cadmium carbonate is washed by 
decantation with ammonium carbonate solution until free from 
zinc, and then ignited and weighed as cadmium oxide. The zinc 
is — in the filtrate by Meunier’s method (compare A., 1897, 
ii, 464). 

Cobalt may be separated from nickel, when in solution with it, 
by precipitation with ammonium sulphide in the presence of an 
alkali oxalate. The nickel passes through in solution on filter- 
ing, and is precipitated from the filtrate as nickel sulphide by 
boiling it with acetic acid. This method also applies to the separa- 
tion of copper and nickel if an alkali sulphide is used in place of 
ammonium sulphide. 

By a combination of these methods, the five metals if present in 
solution together may be separated and estimated. W. G. 


The Examination of Mercury Fulminate and the Analysis 
of Mixtures for Percussion Caps. Paut Nicotarpor and Jax 
Bouvet (Compt. rend., 1918, 166, 258—259).—-Free mercury may 
be detected in the fulminate by shaking 1 gram of the latter with 
100 c.c. of a 5% solution of ammonium thiosulphate. All the 
fulminate dissolves and leaves the mercury as a grey powder or in 
metallic globules, which can, if necessary, be weighed. 

For the examination of detonating mixtures, the percussion caps 
are treated first in the cold for two hours, and then at 60° for one 
hour with yellow ammonium sulphide. The mercury fulminate is 
converted into mercury sulphide, which is filtered off along with 
any powdered glass present. To the filtrate, ammonium sulphite 
is added, and the antimony sulphide which separates is collected 
and weighed. In the filtrate, the alkali metals are estimated in 
the usual way. Any chlorate or nitrate in the mixture is extracted 
with cold water and estimated in the usual manner. Any copper 
present, owing to the attack of the metal of the caps, will come 
down with the antimony sulphide, and may be estimated electro 
lytically after calcining the sulphides and extracting them with 


nitric acid W. G. 


Estimation of Manganese in Steel in the Presence of 
Chromium and Vanadium by Electrometric Titration. 
G. L. Kevizy, M. G. Spencer, C. B. Inuincworts, and T. Gray 
(J. Ind. Eng. Chem., 1918, 10, 19—23).—The manganese is 
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oxidised to permanganate by sodium bismuthate or ammonium per- 
sulphate, and the permanganate then titrated with mercurous 
nitrate solution. The solution to be titrated should contain about 
50 c.c. of sulphuric acid (D 1°58) per 200 c.c. of water, and the 
temperature should be 20°. The end-point of the titration, as 
observed on the electrometric apparatus, is sharp and is not affected 
by the presence of chromates or vanadates. [See, further, Znd., 
92a. | W. P.S. 


Analysis of Tin Ores. JT. F. Gorick (Eng. Min. J., 1916, 
827; from Ann. Chim. anal., 1917, 22, 248).—-The ore is fused 
with a mixture of potassium carbonate and sulphur, the mass, 
when cold, is extracted with hot water, and the solution filtered. 
The filtrate is then evaporated with the addition of sulphuric acid 
and heated until sulphuric acid fumes are evolved, the residue 
treated with hydrochloric acid and hydrogen peroxide to insure 
complete conversion of the tin into stannic chloride, and the tin 
precipitated as sulphide. After the precipitated sulphide has 
been collected and washed, it is treated with a known quantity of 
potassium iodate in the presence of concentrated hydrochloric acid, 
and the excess is titrated with potassium iodide solution ; the reac- 
tion proceeds according to the equation: SnS,+ KIO,+6HCl= 
§nCl, + 8, + KCl + IC] + 3H,0. W. P. 6. 


Detection of Small Quantities of Vanadium in Water. 
Vicron L. Meraurio (Anal. Soc. Quim. Argentina, 1917, 5, 
185—189).—A solution of 0°2 gram of diphenylamine in 100 c.c. 
of water in presence of hydrochloric acid gives a violet coloration 
with aqueous solutions of vanadium compounds. The coloration 
is unaffected by the presence of nitrates, iron, or titanates, and the 
test will detect the presence of vanadates in solutions of 0°0002% 
strength. [Compare Znd., April.] A. J. W. 


The Estimation of Vanadium in the Presence of Molyb- 
denum by means of Titanous Chloride. A. Travers (Compt. 
rend., 1918, 166, 289-290. Compare A., 1917, ii, 545).—In 
using the method previously described (loc. cit.), it is now noted 
that if the indicator, potassium thiocyanate, is added before the 
titanous chloride, the vanadic acid is reduced first, and when this 
action ¢s complete, the molybdic acid is reduced. Thus vanadium 
and molybdenum in steels may be estimated by carrying out the 
method for the two together, as already described (loc. cit.), and 
then in another portion estimating the vanadium alone by adding 
the thiocyanate first and running in the titanous chloride from a 
burette until an end-point is reached. W. G. 


Antimony Dioxide. Ju.ivs von SzitAcyi (Zeitsch. anal. Chem., 
1918, 57, 23—28),—Antimony dioxide may be prepared by heat- 
ing the pentoxide at bright redness or by oxidising antimony with 
concentrated nitric acid and heating the resulting oxide at dull 
redness until constant in weight. When heated with concentrated 
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hydrochloric acid and potassium iodide, antimony dioxide liberates 
iodine; the reaction proceeds according to the equation: 2Sb0,+ 
6HCl+2HI=28bCl,+4H,O+I1,. The iodine may be separated by 
distilling the mixture; if the distillate is collected in a receiver 
containing potassium iodide solution, titration with thiosulphate 
solution will give the quantity of antimony dioxide present. Meta- 
stannic acid does not liberate iodine from potassium iodide under 
the above conditions, but the reaction is of little practical use for 
the estimation of antimony in the presence of tin, since alloys of 
these two metals usually contain other metals which interfere. 
W. P. 8. 


Colorimetric Estimation of Bismuth (in Copper). H. A.B. 
MoTHERWELL (Eng. and Min. J., 1917, 104, 1091—1092; from 
J. Soc. Chem. Ind., 1918, 37, 92a).—The copper is dissolved in 
nitric acid, and. the cold diluted solution treated with sodium 
carbonate until a small quantity of the copper is precipitated ; this 
precipitate will also contain all the bismuth. After six hours, the 
precipitate is collected, dissolved in hydrochloric acid, the copper 
and bismuth are separated as sulphides, and these are dissolved 
in nitric acid. To the solution are added 5 c.c. of lead nitrate 
solution (13°5 grams per litre), the mixture is nearly neutralised 
with ammonia, treated with an excess of ammonium carbonate, 
boiled, cooled, the precipitate collected and dissolved in nitric acid, 
and the precipitation is repeated. If much copper is still present, 
dilute potassium cyanide solution must be added until the colora- 
tion has nearly disappeared, and the precipitate is then washed 
until free from copper. The precipitate is dissolved in a small 
quantity of nitric acid, the solution evaporated, the residue dis 
solved in three drops of nitric acid and 5 c.c. of water, the solution 
diluted to 25 c.c., and made up to 50 c.c. with 1°7% potassium iodide 
solution. The coloration obtained is at once compared with that 
given by a known amount of bismuth under the same conditions 


and in the presence of 5 c.c. of the lead nitrate solution. 
W. P.S. 


The Estimation of Humus by means of a Simplified 
Procedure of Elementary Analysis. A. Jakopsen (Zhur. 
Optyn. Agron., 1916, 17, 93—98; Fapt. Stat. Rec., 36, 614; 
from Physiol. Abstr., 1918, 2, 629—630).—The humus irf soils is 
estimated by a combustion method, using platinised asbestos as 4 
catalyst. From 1 to 25 grams of material may be used, and the 
oxidation is complete in thirty minutes. It is claimed that the 
method is as satisfactory as the more complex one of Gustavson. 


W. G. 


Determination of the Concentration of the Hydrogen Ions 
in Acid Liquids. Application to Wines. Marcer Dvusovx 
(J. Chim. Phys., 1917, 15, 473—501).—Two methods are described, 
namely, a graphic method and a method of calculation, the latter 
giving’the more precise results. 
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In the first method, a neutralisation curve is drawn, plotting the 
conductivity of the solution against the volume of standard alkali 
added, the wine being previously diluted with water in the pro- 
portion of 1:4 or 3:97 by volume, according as the amount of 
alkali required to neutralise 1 litre of it, as determined volumetric- 
ally, is less or greater than 110 c.c. V-sodium hydroxide. The 
tangent to the curve at the neutralisation point is drawn, and the 
distance # from its point of intersection with the ordinate axis 
(conductivity) to the curve along the axis is measured. Then 
(H']=2/0°291, or z/0°157, according to the dilution used. 

In the method of calculation, it is necessary to determine (1) the 
volume of V-sodium hydroxide required to neutralise 5—5'2 c.c. 
of the wine; (2) the percentage of alcohol by volume in a mixture 
of 1 c.c. of wine to 4 c.c. of water; (3) the specific conductivity of 
the wine before and after the addition of the volume of alkali as 
determined in (1). Formule are given for the calculation of the 
hydrogen ion concentration from these data. W. G. 


Volumetric Estimation of Formic Acid in the Presence of 
Hydroxides, Carbonates, Oxalates, and Acetates. F. Tsiroe 
pinas (J. Ind. Eng. Chem., 1917, 9, 1110—1111).—The solution, 
containing from 2°5 to 5 grams of formic acid, together with 
carbonates, oxalates, and acetates, is boiled for a few minutes, 
rendered alkaline with sodium hydroxide, and treated with a 
quantity of calcium chloride sufficient to precipitate the carbonates 
and oxalates. The mixture is filtered, the filtrate diluted to 
250 c.c., and 50 c.c. are acidified with sulphuric acid and boiled 
in a flask with 400 c.c. of chromic acid solution (50 grams of sodium 
dichromate, 80 c.c. of concentrated sulphuric acid, and 500 c.c. of 
water) for fifteen minutes, the flask being connected, through a 
reflux apparatus, with a gas-measuring tube filled with water. 
When carbon dioxide ceases to collect in the measuring tube, the 
volume of the gas is observed, and its weight calculated into formic 
acid. Acetates, if present, do not interfere, as they are not oxidised 
by chromic acid. With pure sodium formate, the method yields 
99°6% of the formic acid present. W..P.G. 


Estimation of Acetic, Propionic, and Butyric Acids. 
R. D. Crowett (J. Amer. Chem. Soc., 1918, 40, 453—460).— 
Various principles underlying possible methods for separating the 
lower aliphatic acids are discussed, and a procedure is described 
which depends essentially on the fact that most of the butyric acid 
and some propionic acid can be extracted by means of light 
petroleum (b. p. 150—300°) after saturating the solution under 
examination with calcium chloride and a little potassium chloride. 
The total acidity and weight of sodium salts, dried at 200°, are 
first determined, and then the acidity and salt weight of the light 
petroleum extract. The first salt weight minus the sodium acetate 
equivalent gives the total weight of -CH, groups, and the second 
minus the sodium propionate equivalent gives the weight of —CH, 
groups present as butyric acid. A correction for the solubility of 
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butyric acid in the calcium chloride solution, etc., also requires to 
be made. [See, further, Znd., April.] J.C. W. 


Detection and Estimation of Butyric Acid. G. Denicis 
(Ann. Chim. anal., 1918, 28, 27—31).—Five c.c. of a butyric acid 
solution are mixed with 5 c.c. of hydrogen peroxide solution (0°01 
vol. for each 0°01 gram of butyric acid per litre) and 1 c.c. of 
ammonium ferrous sulphate solution (5 grams of ammonium ferrous 
sulphate and 10 c.c. of 10% sulphuric acid per 100 c.c.). The 
mixture is heated at 70° for five minutes, then treated with six 
drops of sodium hydroxide solution, cooled, filtered, and 5 c.c. of 
the filtrate are mixed with three drops of sodium hydroxide solu- 
tion, three drops of 5% sodium nitroprusside solution, and a slight 
excess (0°5 c.c. or more) of acetic acid. A red coloration develops, 
its intensity depending on the quantity of butyric acid present. 
The amount of the acid in the solution may be estimated colori- 
metrically by comparison with standards under the same condi- 
tions. The method may be applied to the estimation of butyric 
acid in mixtures, organic fluids, etc., after the acid has been 
' separated by distillation or extraction. W. P.S. 


Estimation of Lactic Acid in the Presence of other 
Organic Acids. P. Szzperinyi (Zeitsch. anal. Chem., 1917, 56, 
505—506).—Lactic acid, when heated with chromium trioxide and 
sulphuric acid, yields acetic acid, carbon dioxide, and water; if 
the oxidised mixture is then distilled, the quantity of acetic acid 
in the distillate is a measure of the lactic acid present. The 
results obtained are slightly too low, since about 3% of the lactic 
acid is converted directly into carbon dioxide and water. Under 
the above conditions, tartaric acid, malic acid, citric acid, and oxalic 
acid are oxidised directly to carbon dioxide. Volatile acids, 
alcohol, acetone, and esters must be removed previously by distilla- 
tion. A small portion of the lactic acid also distils over, and this 
quantity may be estimated approximately from the acidity and the 
molecular weights of the acids in the distillate. [See also Jnd., 
165a.] W. P. 8. 


Detection and Estimation of Small Quantities of Hydro- 
cyanic Acid. J. M. Koursorr (Zeitsch. anal. Chem., 1918, 57, 
1—15).—Of the various reactions used for the detection of hydro- 
cyanic acid, that depending on the formation of ferrocyanide is 
the only one which is characteristic and trustworthy. In using 
this reaction for the colorimetric estimation of small quantities of 
hydrocyanic acid, it is important to have exactly the same quanti 
ties of reagents in both the test and comparison solutions. The 
thiocyanate reaction (compare A., 1916, ii, 455) may be used for 
the purpose if it is remembered that certain body fluids (saliva, 
stomach contents, etc.) may already contain thiocyanate; in such 
cases, the hydrocyanic acid may be separated by the aeration-dis- 
tillation method. The picric acid, guaiacum, phenolphthalein, 
silyer, and iodine-starch reactions are untrustworthy, since many 
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substances other than hydrocyanic acid give similar reactions. In 
dealing with pure hydrocyanic acid, the sensitiveness of the tests 
(expressed in mg. of CN per litre) is as follows: ferrocyanide, 2; 
thiocyanate, 0°1; picric acid, 1; guaiacum, 0°004; phenolphthalein, 
0:05; silver, 0°03; iodine—starch, 0°1. W. P.S. 


Detection of Picric Acid by Ferrous Tartrate Reagent. 
Rupzau (Ann. Chim. anal., 1918, 23, 15—16).—The author claims 
to have been the first to use ferrous sulphate—tartaric acid solution, 
often called Le Mithouard’s reagent, for the detection of picric 
acid (compare A., 1917, ii, 158). W. P. 8. 


Detection of the Poisons which can be Extracted with 
Ether from the Acid Aqueous Solution in the Stas-Otto 
Process (Picric Acid, Picrotoxin, Antipyrin). 0. Tunmann 
(Apoth. Zeit., 1917, 32, 441—443, 447448; from Chem. Zentr., 
1917, ii, 499501. Compare A., 1917, ii, 551).—This is a con- 
tinuation of the papers referred to. Picric acid.—The sublimates 
are homogeneous, colourless, or even yellow. Typical crystals can- 
not be reckoned on even after recrystallisation from water or 
alcohol. Hydriodic acid dissolves the sublimate at once, but no 
crystals are formed. Zinc chloroiodide dissolves rich sublimates 
oly on warming; on cooling, large, yellow prisms and flat, pris- 
matic crystals are deposited; they show strong pleochroism and 
extinction parallel to the long axis. Bromine—potassium bromide 
solution acts similarly, but the prisms are less regular and not 
pleochroic. On the whole, reactions like the isopurpuric acid 
reaction, the picramic acid reaction, and the dyeing of wool are 
most satisfactory for these microchemical purposes. ' 

Picrotoxin.—The picrotoxin sublimes at 215—225° for the most 
part. The sublimate exhibits no crystals, but only drops, and 
crystallisation could not be brought about. Zinc chloroiodide and 
hydriodic acid yield no reaction products. Nitric acid dissolves 
the sublimate, but produces no coloration. Rich sublimates yield 
good crystals of picrotoxin when treated with hydrochloric acid, 
but it is better to apply 5% ferric chloride solution for this pur- 
pose, because this distinguishes picrotoxin sublimates from those of 
antipyrin. The sublimate and the solution are heated under a 
cover glass until bubbles appear; on cooling, typical pentagonal 
tablets can be observed. They are colourless, the large ones 
Polarise in variegated shades and show oblique extinction. If the 
sublimate under the cover glass is treated with a drop of bromine- 
potassium bromide solution and heated, colourless prisms of bromo- 
Picrotoxinin are formed on cooling. These crystals are monoclinic, 
and can also be obtained by the action of bromine water. 

Antipyrin.—The residues from the ethereal extraction of the 
acid solution yield only traces of antipyrin, because the greater 
quantity of this substance is extracted only when the solution is 
alkaline. The sublimates at first consist of drops, which eventually 
form groups of radially arranged, flat, prismatic crystals, which 
Polarise strongly. These antipyrin deposits yield deep red drops 
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with hydrogen iodide, shining droplets with zinc chloroiodide, and 
droplets also with bromine—potassium bromide solution. The 
colour reactions ordinarily used are evident even with the smallest 
quantities without the aid of a microscope. Two antipyrin reac. 
tions which yield decisive crystalline precipitates are to be found 
in the formation of nitrosoantipyrin and ferripyrin respectively, 
In the former case, the sublimate is dissolved in a drop of water 
and treated successively with a drop of 10% sodium nitrite solution 
and a drop of acetic acid. The green solution deposits doubly 
refractive, dichroic crystals, or, if it is heated, long, yellow prisms, 
The ferripyrin reaction is carried out by heating the sublimate 
with a drop of 5% ferric chloride solution under a cover glass until 
bubbles are formed ; on cooling, orange-yellow crystals are deposited, 
mostly 30—50 (sometimes 80) long, which show yellow shades 
in polarised light. The reaction distinguishes antipyrin from sali- 
pyrin. In the case of salipyrin, the sublimate consists of groups 
of bent needles. Addition of ferric chloride produces a violet solu- 
tion which remains on heating, and no crystals are deposited unless 
too high a temperature has been used for the sublimation. In this 
case, a mixture of crystals of ferripyrin and salicylic acid may be 
observed. R. V.S. 


Microchemistry of some Opium Alkaloids. L. van Iratur 
and J. van ToorensurG (Pharm. Weekblad, 1918, 55, 169—178). 
-——An account of tests applicable to the alkaloids pseudo-morphine, 
eer noes tritopine, cryptopine, laudanine, laudanidine, and 
audanosine. [See, further, Znd., April.] A. J. W. 


Modification of the Ehrlich Indole Reaction in Bacterial 
Cultures. W. Nowicki (Wien. klin. Woch., 1917, 30, 983; from 
Chem. Zentr., 1917, ii, 498).—The culture, which should contain 
8—10 c.c. of peptone water, is treated with 1 c.c. of Ehrlich’s 
reagent and two drops of 40% formaldehyde solution. On shaking, 
a reddish-violet coloration appears, and by addition of alcohol the 


solution may be made suitable for colorimetric examination. 
R. V. 8. 


Analysis of Blood and Urine. 0. I. Ler (St. Luke’s Hosp. 
Med. and Surg. Rep., 1917, 4; from Physiol. Abstr., 1918, 2, 587). 
—A mixture, prepared by adding three parts of amyl alcohol to 
seven parts of phenyl ether, is advocated for the prevention of 
foaming in analytical work. A colorimetric method for the 
estimation of iron in urine is described, the iron being precipi- 
tated with ammonium persulphate and ammonia, incinerated, and 
the ash moistened with potassium thiocyanate. The iron content 
of normal urine varies from 0°06 to 0°12%. 

For the estimation of chlorine in blood, the proteins are coagt- 
lated by the addition of acetic acid and heating the mixture. 
After filtration, potassium alum and sodium carbonate are added, 
and the mixture is boiled and filtered, and the yellow filtrate is 
titrated with standard silver nitrate until a permanent red colour 
is obtained. W. G. 


General and Physical Chemistry. 


Determination of the Carrier in the Emission of the 
Continuous Spectrum by the Hydrogen Canal Rays. 
J. Srank, M. GOrcxe, and M. Arnpt (Ann. Physik, 1917, [iv], 
§4, 81—110. Compare A., 1917, ii, 281).—The conditions under 
which the ultra-violet continuous spectrum is emitted by hydrogen 
canal rays have been investigated, and an attempt is made to 
identify the entities which are directly responsible for this 
radiation. 

The intensity of the continuous spectrum increases as the wave- 
length diminishes from A 400 to A240, and the increase is particu- 
larly marked in the region from A280 to A240. The distribution 
of the intensity is independent of the velocity of the hydrogen 
canal rays. 

The continuous spectrum is emitted by the hydrogen canal rays 
in oxygen, and the intensity of this spectrum, as well as the dis- 
tribution of the intensity, are the same as for the spectrum emitted — 
by the canal rays in hydrogen. A continuous spectrum is also 
emitted by nitrogen canal rays in nitrogen and by oxygen canal 
rays in oxygen, but for cathode falls of potential varying from 
800 to 8000 volts, the intensity of this spectrum is less 
than one-tenth of the intensity of the continuous spectrum 
emitted by the hydrogen canal rays. Nitrogen canal rays in 
hydrogen give rise to the emission of the hydrogen series lines in 
considerable intensity, but there is no appreciable continuous 
radiation even when the cathode fall of potential reaches 8500 
volts. 

From these observations, the conclusion is drawn that the 
emission of the continuous spectrum in question is characteristic 
of hydrogen. The facts suggest that the radiating entity is neither 
the hydrogen ion nor the neutral hydrogen atom, but that the 
continuous spectrum is due to an intermediate type in which the 
hydrogen ion is combined or associated with an electron, the com- 
bination representing a transition phase in the reversible change 
H+O=— H. H. M. D. 


Experimental Facts and Bohr's Theory of the Hydrogen 
Spectra. J. Srark (Ann. Physik, 1917, [iv], 54, 111—116).—A 
theoretical paper in which the author discusses recent observations 
on the continuous ultra-violet hydrogen spectrum in relation to 
Bohr’s theory. The experimental evidence adduced in support of 
the view that the entities responsible for the emission of the con- 
tinuous spectrum contain a single atom of hydrogen (compare pre- 
ceding abstract) is considered to prove the untenability of Bohr’s 
theory in its present form. Bohr’s model of the hydrogen mole- 
cule is also incapable of affording an account of the facts which 
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have led the author to the opinion that the many-lined spectrum 
is attributable to diatomic combinations carrying a single positive 
charge. H. M. D. 


Measurements in the Spectrum of Molybdenum accord. 
ing to International Normals. Marraa Punstmann (Zeitsch, 
wiss. Photochem., 1917, 17, 97—131).—Measurements of the wave 
lengths of lines in the arc spectrum of molybdenum have been 
made with the aid of a large concave grating. The results obtained 
for the region 4 2420 to 44888 are recorded and compared with 
those given by Exner and Haschek. It has been suggested by 
Paulson that certain pairs of lines exhibit constant frequency 
differences, but the existence of this relation is not supported by 
the author’s measurements. H. M. D. 


The Arc Spectrum of Tungsten according to Inter. 
national Units. Maria Betke (Zeitsch. wiss. Photochem., 1917, 17, 
132—142, 145—168).—Wavelength measurements of the lines in 
the arc spectrum of tungsten between A2249 and A6984 are 
recorded and compared with the results previously obtained by 
Exner and Haschek. The existence of pairs of lines with constant 


differences of frequency is not indicated by the measurements. 
H. M. D. 


Colour of Inorganic Compounds. F. Russe. von Bicnowsky 


(J. Amer. Chem. Soc., 1918, 40, 500—508).—A theoretical paper 
in which an attempt is made to connect the colour of inorganic 
substances with the valence electrons and the stability of the 
electron grouping round the positive nucleus. H. M. D. 


The Polymorphism of certain Substances (Liquid Crys. 
tals and Sphaerolites with Helicoidal Winding). Paut Gavuperr 
(Bull. Soc. frang. Min., 40, 5; from Chem. Zentr., 1917, 
ii, 806—807. Compare A., 1916, ii, 604; 1917, ii, 113).—Amyl 
cyanobenzylideneaminocinnamate has been found to exist in four 
different crystalline modifications. The stable aform is biaxial, 
optically negative, and has a high rotatory power; it is obtained 
by crystallisation of the fused substance or by evaporation of 
solutions. The 8- and y-forms are spherolitic and distinguished 
by differences in rotatory power; they are obtained by the rapid 
evaporation of solutions. The fourth modification is that described 
by Vorlander and Huth (A., 1911, ii, 165). 

Anisylideneaminoazotoluene exists in five different crystalline 
forms, which are all biaxial. The stable a-form is monoclinic or 
triclinic, and the other four are probably rhombic. There are 
also two liquid anisotropic forms of this substance, one of which is 
optically positive and the other negative. 

The cholesteryl esters of low freezing point readily form liquid 
crystals when their solutions are evaporated. A difference in the 
tendency to form solid crystals has been observed according to the 
optical character of the liquid phase. H. M. D. 
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The Photolysis of Uranium Salts. E. Bauer (Schweiz. 
Chem. Zeit., 1918, 2, 40—41).—When light is absorbed by a solu- 
tin of a uranium salt, the uranyl ion undergoes a reversible 
change from the “dark” condition into the “light” condition ; 
when the reverse action takes place, the light energy absorbed is 
given off again in the form of fluorescence. The addition of 
certain substances, such as chlorine or iodine ions, ferric and 
vanadyl salts, vamadic acid, and quadrivalent uranium salts, 
extinguishes the fluorescence. The same substances also destroy 
the Becquerel effect. In the “light” condition, the uranium is 
resolved into a higher (octavalent) and a lower (tervalent) stage 
of valency, and the two reunite to the sexavalent form in revert- 
ing to the “dark” condition. When an inhibiting substance is 
added, the formation of the intermediate products is prevented, 
because they are immediately taken up by the substance, for 
example, iodine to form the sexavalent ion. Under the influence 
of light, uranyl formate is decomposed with liberation of carbon 
dioxide and hydrogen, a reaction in which the octavalent uranyl 
in plays a part. The reaction dies down again through the 
accumulation of the sexavalent ion, which acts as an extinguisher. 
Another instance of photolysis is the decomposition of oxalic acid 
by uranyl sulphate under the action of light. In this case, the 
octavalent intermediate ion produces carbon dioxide and the ter- 
valent ion carbon monoxide, whilst the sexavalent ion is recon- 
stituted. Analogous processes of simultaneous oxidation and 
reduction are held to account for the photosensitising effects of 
other fluorescent compounds, such as eosin. J. F. B. 


The Photolysis of Uranyl Formate. E. C. Harr (Zeitsch. 
physikal. Chem., 1918, 92, 513—562).—The decomposition of 
solutions of uranyl formate under the influence of light has been 
further examined with a view to the determination of the influence 
of the concentration of the uranyl salt, the intensity of the light, 
and the presence of foreign substances. 

The experiments with varying concentration indicate that the 
photolysis is retarded by the uranous salt, which is one of the pro- 
ducts of the light reaction. For widely varying light intensities, 
the initial velocity of the reaction is proportional to the intensity 
of the light, but at later stages the velocity increases less rapidly 
than the intensity of the acting light. Potassium chloride, 
potassium iodide, ferric chloride, vanadyl sulphate, and vanadic 
acid retard the reaction, but potassium sulphite appears to produce 
no change in the velocity of the reaction. The view that uranium 
compounds of higher and lower valency are formed is rendered 
probable by the fact that the insolated solutions have an oxidising 
action on potassium iodide and a reducing action on potassium 
permanganate. In terms of the oxidation and reduction products, 
it is possible to explain a number of facts which have been estab- 
lished in this and previous investigations of the photochemical 
decomposition of uranyl formate (compare A., 1916, ii, 9). 

o__9 
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A method for the estimation of uranous salts in presence of 
formic acid is described. The uranium solution acidified with 
sulphuric acid is added to a solution containing ammonium acetate 
and sodium phosphate placed in a cylindrical separating funnel 
connected below with a suction pump through a filter bottle. The 
funnel is provided with a Gooch filter and with an attachment by 
which the air in the furinel can be replaced by hydrogen. The 
mixture of uranyl ammonium phosphate and uranous phosphate, 
which is precipitated, is filtered by suction in the hydrogen atmo. 
sphere, the precipitate washed with ammonium acetate solution, 
and then dissolved in sulphuric acid (1:4), the solution thus 
obtained being titrated with standard permanganate. This 
method of estimating uranous salts has been found to give quite 
satisfactory results in the investigation of the insolated uranyl 
formate solutions. H. M. D. 


The Scattering of aRays as Evidence on the Parson 
Magneton Hypothesis. Davin L. Wessrer (J. Amer. Chem. 
Soc., 1918, 40, 375—-379).—The large-angle scattering of a-rays is 
generally considered to prove the untenability of theories of atomic 
structure which postulate large diffuse spheres of positive elec- 
tricity. The magneton hypothesis, put forward by Parson (Smith- 
sonian Miscellaneous Collections, 1915, 65, No. 11), postulates such 
a structure, but the author contends that this is not really an 
essential feature, and that the a-ray scattering cannot be accepted 
as valid evidence against the magneton theory. H. M. D. 


Absorption Laws for Rontgen Rays. Rk. Giocker (Physikal. 
Zeitsch., 1918, 19, 66—72).—This paper contains a discussion of 
the laws expressing the absorption coefficient of X-rays as a func 
tion of the wavelength and atomic number of the absorbing 
element, and contains tables of the various constants involved in 
the formule for ten elements and six compounds. The data are 
of practical and theoretical importance, but the paper cannot be 
suitably abstracted. F. 8 


X-Ray Spectra and the Constitution of the Atom. 
L. Veecarp (Phil. Mag., 1918, [vi], 35, 293—326).—An account 
of work previously described (compare this vol., ii, 93, 94). The 
periodic variation of the electric conductivity of the elements 
(Benedicks, Jahrb. Radioaktiv. Elektronik, 1916, 18, 362) is con- 
sidered to afford support for the configurations which are put for- 
ward by the author. H. M. D. 


Solubility of Pure Radium Sulphate. 8S. C. Lino, J. £. 
Unverwoop, and C. F. Wuirremore (J. Amer. Chem. Soc., 1918, 
40, 465—472).—If a solution containing a mixture of radium and 
barium salts is partly precipitated by the addition of a sulphate, 
the ratio of radium to barium in the precipitate is the same as m 
the original solution. The behaviour resembles that which is met 


GENERAL AND PHYSICAL CHEMISTRY. ii. 145 


with in the case of the isotopic elements, and has not yet been 
satisfactorily explained. With the object of providing data which 
may serve to elucidate the nature of the phenomenon, the authors 
have determined the solubility of pure radium sulphate in water 
and in sulphuric acid solutions. 

The measurements were made by dissolving the salt and also by 
precipitating it from solution. The mean value obtained for the 
slubility in water at 25° is 2:1 x 10-8 gram per c.c., which is about 
me-hundredth of the solubility of barium sulphate. The presence 
of sulphuric acid up to 50% has no appreciable influence on the 
slubility. At higher acid concentrations, the solubility increases 
rapidly, the data obtained showing that the solubility is more than 
twelve times as great in 70% acid as in 60% acid. In dilute acid 
lutions, the solubility increases about 50% when the temperature 
is raised from 25° to 35°, and the same increase is found when the 
temperature is raised to 45°. The observed value of the solubility 
of radium sulphate is in agreement with that expected from a 
emparison of the solubilities of the sulphates of calcium, 
strontium, and barium. 

The term pseudo-isotopy is given to the phenomenon which is 
exhibited by radium and barium sulphates. H. M. D. 


Radioactivity of the Lake of Rockange. (Miss) H. J. 
Former and A. H. Biaauw (Proc. K. Akad. Wetensch. Amsterdam, 
1918, 20, 714—735).—A detailed account is given of the investi- 
gation of the radioactivity of samples of mud obtained by borings 
to different depths from the floor of the lake of Rockange (Hook 
of Holland). In contradiction to certain previous observations, the 
authors’ results lead to the conclusion that the alluvial mud of 
the lake possesses no radioactivity of importance. The figures 
obtained correspond with an average value of the order of 10-” 
gram of radium per gram. With regard to the origin of this, it 
is suggested that the radioactive substance in the mud is for the 
most part brought down by the rivers and does not come from the 
dunes, H. M. D. 


Electrical Conductance of Solutions in Bromine. Epwarp 
H. Darsy (J. Amer. Chem. Soc., 1918, 40, 347—356).—Trimethy]- 
ammonium chloride is readily soluble in liquid bromine, producing 
wlutions of a yellow colour, the viscosity of which increases very 
tapidly with the concentration. The electrical conductivity of 
these solutions has been measured at 18° with results which show 
that the equivalent conductance of the salt increases from 0°3186 at 
‘=0'09076 gram-equivalents per litre to 11°49 at c=1°2356. The 
variation of the conductance with the concentration is in agreement 
with the equation of Kraus and Bray. The constants have values 
_ are comparable with those obtained for electrolytes in other 
solvents. 

The conductance of trimethylammonium chloride is much 
seater than that obtained for iodine and phosphorus pentabromide, 
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the conductance of which in liquid bromine has been previously 
examined by Plotnikov and Rokotjan (A., 1913, ii, 378). 
H. M. D. 


The Influence of some Hydroxy-acids on the Electrica] 
Conductivity of Boric Acid. J. Bérsexen and H. Katsnovey 
(Rec. trav. chim., 1918, 37, 130—143).—In continuation of 
previous work (compare A., 1916, ii, 73, 209), the authors have 
examined the influence of glycollic, a-hydroxy-8-phenylpropionic, 
B-hydroxy-8-phenylpropionic, and diglycollic acids on the electrical 
conductivity of boric acid. . Glycollic acid gave an increase in the 
conductivity, but the substitution of a group *O°CH,°CO,H for 
the hydroxyl group changed the influence from positive to 
negative, as shown by the results with diglycollic acid. 8-Hydroxy- 
B-phenylpropionic acid is similar to f-hydroxybutyric acid (lor. 
cit.) in its influence. The influence of a-hydroxy-8-phenylpropionic 
acid is positive and almost equal to that of lactic acid (Joc. cit.), 

W. G. 


The Influence of some Derivatives of Nitrogen on the 
Electrical Conductivity of Boric Acid. J. Bézsrxen [with 
W. Srurm and G. Goerrscu] (Rec. trav. chim., 1918, 87, 
144—-161).—The nitrogenous compounds examined were carbamide, 
biuret, alloxan, alloxantin, glycine, glutamic, cyanuric, and 
dialurie acids, dihydroquinazoline (quinoxaline), and the glycol of 
uric acid. The results indicate that the presence of the group 
*NH-CO: has no influence on the electrical conductivity of boric 
acid, and that substances containing this group do not form com- 
plexes with boric acid. The results obtained with quinoxaline 


favour the ketonic formula Oe 


Glycine forms a complex boric acid derivative, which is, however, 
dissociated to a large extent, judging from the slight increase in 
conductivity obtained. Alloxan in aqueous solution has 
K <5x10-%, and it does not form a complex with boric acid. 
Dialuric acid does not form a complex with boric acid. It has 
K=6x10-5, the value diminishing rapidly, probably owing to 
oxidation. Alloxantin dissociates in aqueous solution into dialurie 
acid and alloxan. The glycol of uric acid slightly increases the 
conductivity of boric acid. W. G. 


The Influence of Boric Acid on the Electrical Conduc- 
tivity of Diacetyl. J. Borsexen [with G. van per Hoek Ostenpt] 
(Rec. trav. chim., 1918, 87, 162—164).—The results obtained, 
although incomplete, indicate that, in concentrated solution, 
diacetyl is dihydrated. It has an acid reaction in aqueous solt- 
tion, having K=+4x10-7. W. G. 

The Influence of some Hydroxy-acids on the Electrical 
Conductivity of Boric Acid. J. Béxsexen [with (Mute) J. 
WEeIsFELT, (MuiE.) J. vAN per Spex, Cur. van Loon, and 6. 
Goetrtscu] (Rec. trav. chim., 1918, 37, 165—178. Compare pre 
ceding abstract).—Four acids were studied. a-Hydroxyoctoic acid, 


for this compound. 
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like other a-hydroxy-acids, gives with boric acid a complex having 
a high conductivity. Glyceric acid behaves like an a-hydroxy-acid, 
the B-hydroxyl group having no influence on the conductivity. 
Dihydroxymaleic acid behaves in aqueous solution like a di-a- 
hydroxy-acid. Its decomposition is retarded by boric acid. With 
juconic acid, the increase in the conductivity is greater than that 
with the other a-hydroxy-acids, the group -C(OH)-CO,H exerting 
its influence in addition to that of the four other hydroxyl groups. 
The opening of the lactonic ring may be followed by the regular 
change in the conductivity, which increases with increase in the 
concentration of the hydrogen ions. W. G. 


The Influence of Boric Acid on the Conductivity of some 
Optically Active a-Hydroxy-acids, and on that of their 
Racemates. J. Boérsexen and L. A. van per Ent (Rec. trav. 
chim., 1918, 3'7, 179—183).—Measurements of the electrical con- 
ductivity of r- and d-amygdalic acids and r- and d-tartaric acids 
in the presence of boric acid show that the influence of a racemic 
acid on the electrical conductivity of boric acid is equal to that of 
its active component. W. G. 


Free Energy of Dilution of Sulphuric Acid. Mertz Ranpat 
and O. E. Cusuman (J. Amer. Chem. Soc., 1918, 40, 393—397).— 
The 2.M.F. of cells of the type H,|H,SO,|Hg.SO,|Hg has been 
measured for widely varying sulphuric acid concentrations. From 
the results, the authors have calculated the free energy of the 
reaction H, + Hg,SO,=H,SO,+2Hg for acids of different concen- 
tration. In combination with previous data (compare A., 1914, 
ii, 521), these results also give the free energy of formation of 
sulphuric acid from 1NV hydrogen and sulphate ions. The numbers 
obtained are tabulated. H. M. D. 


Electromotive Force and Free Energy of Dilution of 
Lithium Chloride in Aqueous and Alcoholic Solutions. 
J. N. Pearce and F. 8. Mortimer (J. Amer. Chem. Soc., 1918, 
40, 509—523).—The influence of the solvent on the 7.M.F. of 
concentration cells has been systematically examined in experi- 
ments with solutions of lithium chloride in water and the five 
lowest alcohols of the series beginning with methyl alcohol. The 
concentration ratio was in all cases 10:1, the absolute concentra- 
tion of the stronger solution varying from 1-0 to 0°05 mol. of lithium 
chloride per litre. 

The data recorded are those obtained with cells of two types. 
In the case of cells involving transference, the 7.M.F. increases 
with increasing dilution in water and the three lower alcohols, but 
decreases with dilution in n-butyl and tsoamyl] alcohols. For cells 
arranged so that there is no transference, the observed 7.M.F. 
decreases with increase in the dilution in all the solvents examined. 
These relations indicate that the ionisation of lithium chloride is 
abnormal in all these solvents. 
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The transport number of the lithium ion, the free energy of 
dilution, and the activity ratios for both the ions and the non. 
ionised molecules, have been calculated. The transport number 
increases with the dilution, whilst the free energy of dilution and 
the activity ratios decrease with the dilution in all the solvents 
examined. 

An attempt is made to account for these relations by the assump. 
tion of effects due to hydration, polymerisation, and change in the 
dielectric capacity of the solvent. H. M. D. 


Effect of Interionic Force in Electrolytes. II. 8. R. Mityep 
(Phil. Mag., 1918, [vi], 35, 352—-364. Compare this vol., ii, 54). 
—The author’s view, that the decrease in the molecular conduc. 
tivity of electrolytes with increasing concentration is to be 
attributed mainly to a reduction in the mobilities of the ions, and 
not to a reduction in their mumber by their combination to form 
molecules, is discussed further by reference to the influence of 
interionic forces on the electrical conductivity and on the osmotic 
pressure. The theoretical investigation of this influence leads to 
the conclusion that a change in the concentration will produce 
identical variations in the conductivity and in the osmotic pressure 
of the free ions, that is to say, the ions which momentarily have 
no mutual energy with other ions. 

This result, when applied to strong electrolytes, suggests that 
the observed changes in the conductivity and osmotic pressure of 
strong electrolytes with the concentration may be explained by a 
modification of the usual view. Interionic forces produce an 
increase in the frequency of occurrence of ions in an associated 
state, and the result of this is a reduction in the osmotic pressure 
of the free ions. The average mobility of an ion, taken over a 
period sufficiently long to include it in the free and associated 
state, is reduced in the same ratio, and the experimental facts are 
thus accounted for. If this view is correct, the ions of strong 
electrolvtes are not associated into molecules, but pairs of oppositely 
charged ions which are temporarily in closest proximity will behave 


in a certain number of cases as if they were bound together. 
H. M. D. 


Alternating Current Electrolysis with Mercury Elec. 
trodes. Harry B. Weiser (J. Physical Chem., 1918, 22, 78—94). 
—When solutions of sodium thiosulphate are subjected to the 
action of an alternating current between metallic electrodes, 
metallic sulphides are precipitated in quantities which increase as 
the frequency of alternation decreases. The extent to which the 
electrodes are thereby corroded varies considerably with the nature 
of the electrode surface, and reproducible results cannot be obtained 
with solid metals. 

When mercury electrodes are used, the changes in the surface 
tension give rise to a rhythmical vibration of the mercury surface 
which maintains the electrode in its original condition and serves 
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to agitate the solution in the immediate neighbourhood of the 
dectrode. In these circumstances, reproducible results are 
obtained, and experiments have been made in which the same 
frequency of alternation was used (72000 alternations per minute), 
but in which changes were made in the current density, the 
temperature, and the concentration of the sodium thiosulphate 
solution. 

The corrosion of the mercury electrodes increases with the 
current density, but not in direct proportion. The departure from 
proportionality is greater in the more dilute solutions. The 
crrosion also increases with the concentration of the thiosulphate 
olution, the two quantities being approximately proportional. 
When the concentration reaches a certain limit, a film of sulphide 
is formed over the mercury surface, and this greatly reduces the 
errosion. The corrosion increases with rise of temperature and is 
increased by mechanical stirring. 

Under like conditions, zinc electrodes are corroded to a much 
maller extent, and although it is probable that the above factors 
affect the degree of corrosion, as in the case of mercury, variations 
in the electrode surface have a much greater influence on the 
actual result. H. M. D. 


Thermal Leakage and Calorimeter Design. Watrer P. 
Wate (J. Amer. Chem. Soc., 1918, 40, 379—393).—The factors 


which play a part in the interchange of heat between a calorimeter 
and its environment are considered, more particularly with refer- 
ence to the influence of the surrounding air. The convection 
arrents in this air are of considerable importance in that the 
thermal leakage due to convection is approximately proportional 
to the square of the difference between the temperatures of the 
calorimeter and its environment. The influence of convection may 
be diminished by reducing the width of the air gap round the 
alorimeter. It is shown that gaps of from 10 to 17 mm. are most 
suitable for ordinary calorimeters, but larger gaps may be used 
in the case of large calorimeters in which smaller temperature 
differences are involved. Thin reflecting shields may be 


advantageously employed to diminish the effect of conduction. 
H. M. D. 


Specific Heats at Low Temperatures of Sodium, 
Potassium, Magnesium, and Calcium Metals and of Lead 
Sulphide. E. D. Eastman and W. H. Ropesusa (J. Amer. Chem. 
Soc., 1918, 40, 489—-500).—On the assumption that C,=3R is the 
tormal higher limit for the atomic heat of an element, it would 
vem that the strongly electropositive metals have exceptionally 
large atomic heat capacities, and in order to obtain further in- 
irmation on this point, measurements have been made of’ the 
pecific heats of sodium, potassium, magnesium, and calcium 
between 65° and 300° (abs.). 

The method used consisted in measuring the rise of temperature 


g* 
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produced by a known quantity of electrical energy supplied to the 
metal suspended in a vacuum, the change of temperature being 
measured by means of a carefully calibrated copper—constantan 
thermocouple. From the values of C, derived from the experi. 
mental data, the values of C, were obtained by calculation accord- 
ing to methods previously described. 

The results obtained show that the value of (, becomes con. 
siderably greater than 3R=5°97 cal. over the higher portion of 
the range of temperatures examined. According to Lewis and 
Gibson (J. Amer. Chem. Soc., 1917, 39, 2554), the curve which 
is obtained by plotting C, against the logarithm of the absolute 
temperature is a general curve which can be made to fit the data 
for any one of a large number of elements by simple horizontal 
displacement. When the data obtained by the authors are 
examined in reference to this general curve, it is found that the 
points for sodium, magnesium, and calcium lie on the curve at lower 
temperatures, but. are situated above it at the higher temperatures. 
In the case of potassium, the values of C, lie above the curve at 
all temperatures examined. 

The deviations from the normal curve are considered to be due 
to the heat capacities of the electrons, the energy absorption of 
which is supposed to depend on the degree of constraint to which 
they are subjected in the atom. This constraint diminishes with 
increase in the electropositive character of the metal. H. M. D. 


Boundaries of Existence of the Liquid State. W. Herz 
(Zeitsch. Elektrochem., 1918, 24, 48—50).—The author has 
collected and tabulated the melting points and critical tempera- 
tures of a number of elements, halogen derivatives of non-metals, 
and some organic compounds. It is shown on comparison that in 
the case of metals the region of existence of the liquid decreases 
with increasing atomic weight in a given group of the periodic 
system, whilst for non-metals the region of existence increases. 
The same regularity holds for the halogen derivatives of the non- 
metals. In the case of organic compounds, the region of existence 
of the liquid increases with increasing molecular weight. The 
quotient, critical temperature/melting point, is approximately a 
constant for analogous groups of substances (see also Clarke, Amer. 
Chem. J., 1896, 18, 618). J. F. 8. 


The Cryoscopic Constant of Asymmetric Heptachloro 
propane, CCl,°CCl,-CHCl,. J. Bérsexen and J. Benepictus 
(Rec. trav. chim., 1918, 37, 121—129).—Determinations have 
been made with a large number of different substances, and the 
results show that the heptachloropropane has a cryoscopic constant 
just under 120, but the solubility in it of hydroxy-compounds and 
acids is not very great. Acids are strongly associated in this 
solvent, even acids of high molecular weight, giving values equal 
to twice the theoretical molecular weight. Alcohols at great dilu- 
tions give almost normal molecular weights, but as the concentra- 
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tion increases they become associated. Hydrocarbons, chloro-com- 
pounds, amines, and esters behave normally. W. G. 


Formula giving the Saturated Vapour Pressure of a 
Diatomic Liquid. E. Artis (Compt. rend., 1918, 166, 447—450. 
Compare this vol., ii, 61).—The author deduces the formula 
T=r'*Z/x, where c=[1 + {(1 —7)(0°86 — +)}/(0°3537? + 0-642) |r7, and 
shows that the calculated results agree with the observed results 
in the cases of chlorine and carbon monoxide. W. G. 


The Anomalies which the Saturated Vapour Pressures of 
certain Diatomic Liquids Show. E. Artis (Compt. rend., 1918, 
166, 553—-556).—The formula previously deduced from a study 
of chlorine and carbon monoxide (preceding abstract) applies also 
to hydrogen chloride and hydrogen iodide, but in the cases of 
oxygen, nitrogen, and nitric oxide certain anomalies occur between 
the values as calculated and observed. W. G. 


Thickness and Structure/fof the Capillary Layer of a 
Liquid in Contact with its Saturated Vapour. G. Bakker 
(Ann. Physik, 1917, [iv], 54, 245—295).—By making use of the 
Laplacian theory of capillarity and certain thermodynamic argu- 
ments, it is shown that the number of molecules in the surface 
layer increases from about three at the freezing point of the liquid 
to a very much larger number in the neighbourhood of the critical 
temperature. In the case of carbon dioxide at the reduced 
temperature 0°999°, the number obtained lies between 300 and 
1800. Thermodynamic reasoning leads to the conclusion that the 
thickness of the surface layer is about 1-5p at the reduced 
temperature 0°9°, whilst in the immediate neighbourhood of the 
critical temperature the thickness increases to a value represented 
approximately by half the wavelength of violet light. The 
thermodynamic method gives results which agree with those 
previously mentioned in so far as the number of molecules in the 
surface layer is concerned. 

Since the number of molecules in the surface layer is very limited 
if the temperature is not in the neighbourhood of the critical 
temperature, it follows that the radius of action of the attractive 
forces does not extend beyond the limits of the nearest molecules. 
This deduction is not compatible with the assumptions involved 
in the original theory of Laplace. H. M. D. 


The Law of Thermochemical Processes (Summary) and 
of Photochemical Processes. Max Travutz (Zeitsch. anorg. 
Chem., 1918, 102, 81—129).—According to the author’s theory, 
reactions in gases take place only between molecules which are in 
an “activated” condition. A species of thermal isomerism of the 
molecule is assumed, and the heat energy necessary to transform 
the inactive into the active modification is termed the “heat of 
activation.” In the mass-action equations developed from thermo- 
dynamic principles for reactions of the first and second orders, the 

9*—_2 
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factor representing the heat of activation appears as an ex. 
ponential function, and from two determinations of the velocit 
constant of a reaction at two different temperatures, it is possible 
to calculate the heat of activation. The heat of activation js 4 
fraction of the total heat of decomposition into atoms, and this 
fraction can be calculated from the heat of reaction and the heat 
of activation. In the case of the reaction H,+I, — 2HI, for 
instance, the fraction is between one-fourth and onethird. 

According to the author’s theory, the time of contact between 
two “activated” molecules is of so short duration that the chance 
of simultaneous contact with a third activated atom is very small 
indeed. Reactions of a higher order than the second are therefore 
held to be impossible (compare A., 1915, ii, 338, 623, 828; 1916, 
ii, 304, 422). 

The theory is applied to photochemical reactions, and equations 
are given for reactions of the first and second orders. The rela- 
tion of the heat of activation to the frequency of the actinic radia- 
tion is considered, with special reference to Planck’s radiation law, 
which is deduced in a novel manner. Just as the course of a 
thermochemical reaction is determined by the smallest heat of 
activation, to the exclusion of those reactions requiring greater 
heats of activation, so a photochemical reaction is determined by 
the smallest radiation frequency to which the substance is resonant. 
The relation between heat of activation and radiation frequency 
is expressed by an equation g= RBv, where q is the heat of activa- 
tion and v is the frequency proper to the reaction. This frequency 
should be found in the spectrum of the reacting substances, and 
the possibility arises of determining heats of reaction and heats 
of activation spectroscopically. The theory is examined in its 
relation to Bunsen and Roscoe’s law and the law of photochemical 
equivalents. E. H. R. 


The Energy Theory of Matter. H. Srantey Repcrove 
(Chem. News, 1918, 117, 145—146. Compare A., 1917, ii, 411). 
—In a recent paper (A., 1917, ii, 164), Thornton pointed out that 
a constant is obtained if the molecular heats of combustion of 
saturated hydrocarbons are divided by the corresponding numbers 
of oxygen atoms which are required for the complete combustion 
of the hydrocarbons. An attempt has been made (Vliet, this vol., 
ii, 98) to utilise this relation in the calculation of the contribution 
of the carbon and hydrogen atoms and the valency bonds towards 
the heats of combustion of their compounds. It is shown that 
the equation thus introduced is deducible from the equations given 
by the author, and thus affords no additional basis for the calcula- 
tions in question. 

The author criticises the significance of the relation indicated 
by Thornton, and contends that it is not generally applicable to 
different groups of organic compounds. 

The advantages of the author’s theory as a basis for the com 
putation of additive or partly additive properties are discussed 10 
relation to other underlying hypotheses. H. M. D. 
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Equilibria Involving Cyanogen Iodide. The Free Energy 
of Formation of Cyanogen. GILBERT N. Lewis and Dona.p 
g. Keyes (J. Amer. Chem. Soc., 1918, 40, 472—478).—The 
reversible reactions represented by 2CNI =— (CN).+I, and 
(NI+ HI — HCN+I, have been examined, and from the equil- 
jbrium data the free energy of formation of cyanogen has been 
calculated. 

The partial pressure of iodine in the saturated cyanogen iodide 
vapour was determined colorimetrically by comparison of this with 
the vapour given off by pure solid iodine, the temperature of which 
was adjusted until the colours in the two comparison tubes were 
qual. The partial pressure obtained in this way increases from 
342 mm. at 90°0° to 56°7 mm. at 123°0°. From these partial 
pressures, the equilibrium constant is calculated, and the 
logarithms of these numbers when plotted against the reciprocal 
of the absolute temperature fall very nearly on a straight line, 
from the slope of which the heat absorbed in the dissociation is 
found to be 48,000 cal. By extrapolation, the value of the equil- 
ibrium constant at 25° is obtained, and this leads to AFogg=14,950 
for the free energy of the reaction represented by 2CNI(solid) = 
(CN) + I,(gas). 

When a mixture of solid cyanogen iodide and iodine is treated 
with a dilute solution of hydriodic acid, the equilibrium repre- 
ented by CNI+H*+I’ — HCN+I, is quickly established, and 
methods are described by which the authors have found it possible 
to obtain the concentrations of the hydrogen and iodine ions and 
that of the hydrocyanic acid for a series of hydriodic acid solutions 
of varying strength. The values obtained for K =[HCN]/[H*][I1’] 
are not very constant, but by taking the mean value K=13, the 
free energy of the reaction CNI(solid) + H’*+I’=HCN(gas) + 
I,(solid) is found to be AFo9g= — 1520. 

Measurements of the partial pressure of hydrogen cyanide for 
aqueous solutions of varying concentration gave P/m=0°096 at 25°, 
where P is the pressure in atmospheres and m the concentration 
in mols. per 1000 grams of water. From this ratio of distribution, 
the value AF'o9,=1390 is obtained for the reaction HCN(aq.)= 
HCN(gas). By combining these with values previously obtained, 
the free energy of formation of cyanogen iodide according to the 
equation C(gas)+4N,+I(solid)=CNI(solid) is found to be 
APoog = 38,635. 

Combining this result with the equations for the free energy 
of dissociation of cyanogen iodide (see above) and the formation 
of iodine vapour from solid iodine, the free energy of formation of 
‘yanogen gas according to the equation 2C(gas) +N,=(CN),(gas) 
found to be AFog,= 87,580. H. M. D. 


The Oxidising Power of Cyanates and the Free Energy of 
Formation of Cyanides. Gitzerr N. Lewis and Tuomas B. 
Bricuton (J. Amer. Chem. Soc., 1918, 40, 482—489).—The ex- 
periments described were undertaken with the object of providing 
data for the calculation of the free energy of formation of hydrogen 
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cyanide, a substance which is of considerable importance in cop. 
nexion with the determination of the free energy changes associated 
with many: different types of organic reactions. 

Fused potassium cyanide is oxidised by carbon dioxide, and the 
fused cyanate is reduced by carbon monoxide. The equilibrium 
condition resulting from these opposed reactions has been examined 
by determining the value of K=[CO,]/[CO] for the gas mixture 
in equilibrium with the eutectic mixture of potassium cyanide and 
potassium cyanate at various temperatures between 721° and 847° 
(abs.). Preliminary experiments showed that the eutectic tempera- 
ture is 555° (abs.), and that the mixture contains 14°6% of 
potassium cyanide. When the values of K are plotted against 
1/7, a straight line is obtained, and by extrapolation to the 
temperature of the eutectic point this gives K=0-°89. From this 
value of K, the free energy of the reaction KCNO(solid)+ 
CO(gas) = KCN (solid) + CO,(gas) is found to be AF;;,=126. This, 
in combination with the value for the heat of the reaction at the 
ordinary temperature AH =4300 cal., gives AFo9g=2060 for the 
free energy of the reaction at 25°. : 

From solubility and freezing-point data, the free energy change 
associated with the conversion of the solid salts into the corre 
sponding ions in normal concentration has been found to be 
AFoog= —2130 for potassium cyanide and AFo9.= —1440 for 
potassium cyanate. By combination of these results with the 
previous one, the free energy of the change CNO’+CO(gas)= 
CN’ + CO,(gas) is found to be AFy9,= 1370. 

From this and free energy values previously derived, it follows 
that for the reaction C(gas)+4N,+@=CN’, AFoo,=35,277, and 
since the free-energy of formation of the hydrogen ion is taken as 
zero, we have.for $H,+C(gas)+4N,=H°+CN’, APog.=35,277. 
This result, in combination with AF'49,=11,856 for the free energy 
of the reaction HCN(aq.)=H*+CN’, gives for the free energy of 
formation of hydrogen cyanide in accordance with the equation 
4H, +C(gas)+3N,=HCN(aq.) the value APs .=23,421. 

H. M. D. 


Gas Dilatometer for ascertaining Decomposition Points. 
W. C. Moore and J. B. Davies (Met. and Chem. FEng., 1918, 
18, 301—304).—The substance examined is heated in a vacuous 
glass test-tube placed vertically in a paraffin bath. Distillation 
products pass into a horizontal pipette-shaped air condenser sealed 
on to the test-tube and closed at the other end by a U-shaped 
manometer filled with mercury. The pressure in the apparatus is 
plotted as the temperature rises. A discontinuity in the curve 
due to the rapid evolution of permanent gas is taken as the decom- 
position point. The results are influenced by rate of heating. but 
when this was 1° per minute up to 150° and then slower, the follow- 
ing results were obtained: sucrose 178°, dextrose 177°, and soluble 
starch 214°, whilst with cellulose (filter paper) a slow decomposi- 
tion commenced at 143°, with further points at 185° and rg 

H. J. i. 
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Compressibility and Dilatability of Gases. A. Lepuc (Ann. 
Physique, 1918, [ix], 9, 5—28).—A detailed description of a piezo- 
meter which can be used to observe the gases successively at 
pressures of 1, 2°8, and 5 atmos., which has been used for neon 
and argon. The following are the values of the constants found 
for neon: coefficient of departure from Mariotte’s law, —6-10-® 
per cm. of mercury at 17° between 1 and 5 atmos.; molecular 
volume at O° and 760 mm., 1°0004; atomic weight, 20°15; 
coefficient of dilatation, B=3664.10-® between 5° and 30°. For 
argon the values are: coefficient of departure from Mariotte’s law, 
102.10-® between 1 and 5 atmos.; molecular volume, 0°9990 at 
0° and 760 mm.; atomic weight, 39°91+0°01; coefficient of dilata- 
tion, B=3669 .10-® between 8° and 32°. W. G. 


Fluidity and Specific Volume of Aqueous Solutions. 
W. Herz (Zeitsch. anorg. Chem., 1918, 102, 173—176. Compare 
A., 1917, ii, 361).—Curves are given showing that, for aqueous 
solutions of a number of acids, for example, sulphuric and acetic, 
alkalis such as sodium and potassium hydroxides, hydrolysed salts 
such as sodium carbonate and ferric chloride, and neutral sub- 
stances such as sucrose, there is a direct proportionality between 
the fluidity expressed in C.G.S. units and the specific volume. 
Even in the case of mixed solutions, for example, a solution con- 


taining sodium and copper sulphates, the proportionality holds. 
E. H. R. 


Soap Solutions. III. Vicror Lenuer and Grorce H. Bisnop 
(J. Physical Chem., 1918, 22, 95—98).—The adsorption of sodium 
dleate by Ceylon graphite, willow charcoal, and animal charcoal 
has been examined by filtering a W/10-solution through 30 cm. 
columns of the principal materials. Successive fractions of the 
filtered liquid were analysed, and the process continued until no 
further adsorption occurred. The results show that animal char- 
coal has a much greater adsorbent capacity than wood charcoal, 
which, in turn, adsorbs sodium oleate more readily than graphite. 

H. M. 


Theory of Dyeing. H.R. Kruyr and (Miss) J. E. H. vAN DER 
Mave (Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 636—641). 
—The observations recorded by Reinders (A., 1913, ii, 836) have 
led the authors to investigate further the influence of various salts 
om the distribution of dyes between water and isobutyl alcohol. 

Experiments made with crystal-violet, magenta and methylene- 
blue, and the sodium salts of different acids show that the sequence 
of the anions, when arranged according to their influence on the 
distribution of the basic dye, is identical with the lyotropic series. 
This sequence is no longer found when acid dyes are substituted 
for the basic dyes. 

The influence of salts on the adsorption of dyes bv blood char- 
coal has also been examined, In the case of methylene-blue-B 
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extra and auramine-O, the order is not that of the lyotropic series, 
and it is supposed that the electrical charges of the ions have q 
preponderating influence. With crystal-violet, on the other hand, 
the sequence of the sodium salts is that of the lyotropic series. 
[See, further, Znd., 238a.] H. M. D. 


A New Method for the Measurement of the Coefficient of 
Diffusion of Electrolytes. Sr. Procopiu (Ann. Physique, 1918, 
[ix], 9, 96—112).—In a broad, vertical tube are superposed two 
layers of different concentration of the same electrolyte, and the 
variation of a physical or chemical property, at a given distance 
from the surface of contact with the time is estimated. In this 
case, the ¥.M.F. between an electrode of the metal contained in 
the electrolyte and a similar electrode at a much greater distance 
is studied, and the time taken for it to reach its maximum is 
determined. Then D=2?/20, where D is the coefficient of diffusion, 
x is the distance of the first electrode from the surface of contact, 
and @ is the time taken for the 2.M.F., and consequently the con- 
centration at z, to attain its maximum. W. G. 


Experiments on the Manifestation of Osmotic Pressure 
with Membranes of Chemically Inert Materials. S%. L. 
Bicetow and C. 8S. Rosinson (J. Physical Chem., 1918, 22, 
99—127).—The experiments described were made with the object 
of ascertaining whether osmotic effects are exhibited under con- 
ditions which seem to preclude the possibility of chemical reaction 
between the membrane and the solvent. For this purpose, mem- 
branes were constructed from silica, graphite, amorphous carbon, 
copper, silver, and gold in a very finely divided state. These 
materials were compressed into the form of disks, which served to 
separate the solvent and solution. A special type of osmotic cell 
was devised which appeared to be adapted to the use of membranes 
of this type. 

Preliminary results obtained for sucrose solutions (0°5 to 2 
molar) are recorded which show that small osmotic effects are 
exhibited with these chemicallv inert membranes. By varying the 
degree of compression of the disks, the diameter of the pores could 
be altered, and it has been found that such variations are accom- 
panied by a change in the osmotic effect in the sense that this 
increases with diminution in the size of the pores. 

With copper membranes, negative osmotic effects have been 
observed. Similar results have been previously recorded for kaolin 
membranes. H. M. D. 


Crystal Structure of the Alums and the Role of the Water 
of Crystallisation. L. Vecarp and H. Scusenperup (Ann. 
Physik, 1917, [ii], 54, 146—164).—Bragg’s method has been 
applied in the investigation of the crystal structure of the alums 
by observations on crystals of potassium alum, ammonium alum, 
iron ammonium alum, and chrome alum. Using the rhodium line 
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\=0°607 x 16-8 cm., the authors measured the relative intensities 
of the spectra of different orders obtained by reflection from the 
(100), (110), and (111) planes, and from the results have deduced 
the probable arrangement of the metal, sulphur, and oxygen atoms 
in the space-lattice system. For a description of the rather com- 
plicated structure, the original paper must be consulted. 

The crystal model divides the twenty-four molecules of water 
into six groups, which groups are cubically disposed with reference 
to the four tetrahedrally arranged atoms of sulphur. The model 
makes no distinction between the water of crystallisation and the 
other constituents of the alum. Any hypothesis which would dis- 
tinguish the water of crystallisation from water of constitution 
could not be reconciled with the observed relations between the 
high-frequency reflection spectra. The removal of the water of 
crystallisation is necessarily accompanied by the destruction of that 
structure which is characteristic of the hydrated salt. 

The zeolites obviously present an attractive material for in- 
vestigation in regard to the influence of the water content on the 
crystalline structure, and observations of a preliminary character 
have been made on chabasite, crystals of which were dehydrated 
by heating at 200—300°, and examined before and after dehydra- 
tion by the X-ray method. The results show that the relative 
intensities of the spectra of different orders are not appreciably 
altered by the loss of water. The dehydration is, however, accom- 
panied by a diminution in the absolute intensities, and more par- 
ticularly by a decrease in the sharpness of the maxima. 

The assumption that the water molecules do not form an 
essential part of the space lattice of the zeolite is held to be in- 
admissible. The facts can be accounted for by the hypothesis that 
the weakened reflection of the partly dehydrated crystals is due 
to crystal elements which have not lost water, and retain therefore 
their original configuration. Crystal elements which have lost 
water and from which new structures have been formed are pre- 
sumably orientated in all possible directions, and for this reason 
play a minor part in the effective reflection of the X-rays. 

H. M. D. 


In-, Uni- and Bi-variant Equilibria. XVIII. F. A. H. 
ScuretneMAKERS (Proc. K. Akad. Wetensch. Amsterdam, 1918, 
20, 659—667. Compare A., 1917, ii, 454).—A further discussion 
of the equilibrium relations in systems of m-components with 
n-phases at constant temperature with varying pressure. The 
properties of such systems are very similar to those which have 
already been described for conditions in which the pressure is 
constant and the temperature variable. H. M. D. 


One-sided Chemical Equilibria. E. Baur (Schweiz. Chem. 
Zeit., 1918, ii, 25—26).—When salicylic acid is heated at 200°, it 
Volatilises, and the vapour undergoes partial dissociation into 
phenol and carbon dioxide. The degree of dissociation is dependent 
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on the pressure and follows the law of mass action, P. a2/1~—a?= 
K =254-9, where P is the pressure in cm. of mercury and a is the 
measured degree of dissociation. Although the dissociation js 
correctly described as an equilibrium, yet no synthesis of salicylic 
acid from phenol and carbon dioxide can take place in the gaseous 
condition. Hence the reaction, being irreversible, is a “ one-sided” 
equilibrium. Another instance of a similar phenomenon has been 
observed in the formation and decomposition of phloroglucinol- 
carboxylic acid. Phloroglucinol and potassium hydrogen carbonate 
in aqueous solution give a partial formation of potassium phloro- 
glucinolearboxylate. At 50°, the equilibrium is adjustable from 
both sides and follows the law of mass action. When the velocity 
of the changes, on the one hand the formation and on the other 
the decomposition, of the carboxylate is studied in solutions satu- 
rated with phloroglucinol, it is found that for the expression 
V=K(C—C,), where C is the momentary and C, the equilibrium 
concentration of the carboxylate, the value of K is about one 
fourth in the formation of its value in the decomposition. This 
is explained on the ground that the decomposition of the carb- 
oxylate may take place in two ways, directly and by way of an 
intermediate ester salt, potassium phloroglucinol carbonate, whereas 
the formation of the carboxylate can only take place in one way, 
namely, through this intermediate stage. If this way through the 
ester salt did not exist, the carboxylate could decompose, but not 
re-form, yet the limit of the decomposition must be the same as 
it actually is where both ways are available. J. F. B. 


Reversible Reactions of Sulphur Compounds. Gi pert 
N. Lewis, Merte Ranpatt, and F. Russe.t von Bicuowsky (J. 
Amer. Chem. Soc., 1918, 40, 356—362).—An account is given of 
preliminary experiments which were undertaken with the object 
of finding reversible reactions suitable for the investigation of the 
free energy changes of sulphur compounds. 

Towards aqueous solutions of various salts, sulphur begins to 
exhibit considerable reactivity when the mixtures are heated at 
150° to 200°. Mercuric, ferric, and stannic salts are quantitatively 
reduced, and mercurous, cupric, bismuth, and lead salts are slowly 
but quantitatively precipitated as sulphides.’ Nitrate, _ per- 
manganate, iodate, and bromate ions are reduced to nitric oxide, 
manganese dioxide, iodine, and bromine respectively. Chlorates 
appear to be reduced very slowly, but sulphates, periodates, and 
perchlorates are not acted on at 180°. The reactions in question 
are probably due to the reversible change 2H,O + 38=2H,S + S80,, 
the sulphur dioxide being the active reducing agent. 

Solid sulphates are reduced by hydrogen at moderate tempera- 
tures, and the sulphate ion is reducible at about 150° by mild 
reducing agents. 

The investigation of the decomposition of silver sulphite on heat- 
ing shows that the reaction does not occur in accordance with the 
equation Ag.SO,=Ag,0+SO0., but that the solid product of the 
reaction is either a basic salt or a solid solution. In presence of 
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water, reaction takes place more rapidly in accordance with the 
equation 2Ag,SO,=2Ag+Ag,SO,+S80,, this reaction being cata- 
lysed by the water. Sulphuric acid is then produced in consequence 
of the further reaction represented by Ag,SO,+S0,+2H,O= 
2Ag + 2H.SO,. 

The potential of the sulphur dioxide electrode has also been 
examined by measuring the 2.M.F. of the cell Pt|SO,|H.SO,| 
Hg.SO,|Hg for varying concentrations of the sulphuric acid and 
varying partial pressures of the sulphur dioxide. It has not been 


possible to find a satisfactory interpretation of the results obtained. 
H. M. D. 


ilibrium in the Reaction between Water and Sulphur 
at the Boiling Point of Sulphur. Givserr N. Lewis and MERLE 
Ranpatt (J. Amer. Chem. Soc., 1918, 40, 362—367).—The 
equilibrium in the system 2H,O+3S=2H.S+SO, has been 
examined at the boiling point of sulphur. The experiments were 
made in the presence of an excess of sulphur, and in these circum- 
stances the partial pressure of this compound was constant. A 
weighed quantity of water, enclosed in a thin-walled sealed tube, 
was introduced into the reaction chamber, consisting of a glass 
bulb of known capacity, which was heated in the vapour of boiling 
sulphur. The formation of hydrogen sulphide and sulphur dioxide 
is accompanied by an increase in the pressure when the volume of 
the reaction mixture is kept constant, and the pressures required to 
maintain this condition were measured in a series of experiments 
in which varying quantities of water were introduced into the 
reaction bulb. From these pressures, it is possible to calculate 
the partial pressures of the hydrogen sulphide, sulphur dioxide, 
and water in the reacting mixture. 

Some difficulties were met with by reason of the fact that the 
water adsorbed by the surface of the glass is partly given off at 
the temperature of the experiments, but suitable allowance was 
made for the effect thereby produced. 

The results obtained in six experiments gave values of 
K =[H,S]*{SO,]/[H,O}? varying from 0°00088 to 0:00232. The 
differences between these results are not considered excessive when 
the multiplication of errors, which the formula involves, is taken 
into account. The mean value K=0-00154 may be used in the 


calculation of the free energy of formation of sulphur dioxide. 
H. M. D. 


Equilibrium in the Reaction between Water and Sulphur 
at High Temperatures. The Dissociation of Hydrogen 
Sulphide. Merte Ranpatt and F. RvusseLtt von Bicnowsky 
(J. Amer. Chem. Soc., 1918, 40, 368—375. Compare preceding 
abstract).—The equilibrium in question has been further investi- 
gated at higher temperatures, where free hydrogen is formed by 
the dissociation of the hydrogen sulphide. The equilibrium mix- 
ture contains, therefore, the five gases, water, sulphur, hydrogen 
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sulphide, sulphur dioxide, and hydrogen. If the dissociation 
constant of hydrogen sulphide is known, the composition of the 
equilibrium mixture of the five gases can be calculated if the 
original composition of the mixture, the total pressure, and the 
partial pressure of one of the five gases are determined. 

The partial pressure of the hydrogen has been measured by the 
use of an evacuated platinum bulb inserted into the reaction 
chamber, into which the hydrogen diffused until the pressure in 
the bulb became equal to the partial pressure of the hydrogen in 
the gas mixture. This apparatus was used in the extension of 
previous measurements of the dissociation of hydrogen sulphide to 
higher temperatures. The values obtained for A,=[H,S]/[H.][8,}! 
when the pressures are measured in atmospheres decrease from 
7°98 at 1362° (abs.) to 1°81 at 1667° (abs.). These results agree 
with the observations of Preuner and Schupp (A., 1909, ii, 977), 
whose measurements extended to 1405° (abs.). 

In the investigation of the more complex equilibrium, a mix- 
ture of gases of known composition was obtained by electrolysing 
a 10% solution of potassium hydroxide in two separate vessels, the 
oxygen from one or both of which could be passed over boiling 
sulphur and converted into sulphur dioxide. The currents pass 
ing through the electrolysers, which were placed in parallel, were 
accurately measured and afforded the data for the calculation 
of the composition of the original mixture. Since the experiments 
were made at atmospheric pressure, the further quantity required 
was readily obtained. 

The results obtained in experiments at temperatures ranging 
from 1160° (abs.) to 1645° (abs.) are used in the calculation of 
the logarithm of the equilibrium constant K,=[H,O]*{H,S]/ 
[H.P[SO,], corresponding with the equation 3H,+SO,=2H,0+ 
H,S. The value of log KX, (partial pressures being measured in 
atmospheres) decreases from 5-93 at 1160° to 2°56 at 1645° (abs.). 

H. M. D. 


Studies in Esterification. X. The Esterification of 
Benzoic and the Toluic Acids by Methyl, Ethyl, and Propyl 
Alcohols. Raymonp Freas and E. Emmer Reip (J. Amer. Chem. 
Soc., 1918, 40, 569—578).—A reexamination of the position of 
* equilibrium attained by various mixtures of methyl, ethyl, or 
propyl alcohol with benzoic or one of the toluic acids, or by mix- 
tures of the esters with water. The binary mixture, of known 
composition, was in each case sealed in a glass tube and heated 
for four or eight days at 200°, the proportion of acid in the final 
mixture being then estimated and the percentage of equivalent 
amounts esterified or hydrolysed at equilibrium calculated by the 
formula given by Faber and Reid (A., 1917, i, 626). Under these 
conditions, it is found that with mixtures of any pair of the above 
alcohols and acids, or of one of the esters with water, in varying 
proportions, the position of equilibrium accords closely, although 
not exactly, with the law of mass action, this result agreeing with 
that of Berthelot and Pean de St. Gilles. Of the toluic acids, the 
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ortho-compound shows the least and the para-compound the highest 
aterification limit towards methyl alcohol, but the reverse is true 
of the esterification limits towards ethyl and propyl alcohols; the 
esterification limit of any one of the four acids is lower towards 
ethyl alcohol than towards propyl or methyl alcohol, the latter 
giving the highest value with each of the acids. i eS 


The Hydrolysis of Methyl Sulphate and Ethyl Sulphate 
with Sodium Methoxide or Ethoxide. J. Portakand A. Baar 
(Monatsh., 1918, 38, 501—523).—Methyl sulphate undergoes 
hydrolysis by water more rapidly than ethyl sulphate (Claesson, 
A, 1879, 775; Kremann, A., 1907, ii, 241), but in the presence of 
potassium hydroxide the ratio of the reaction velocities is very 
diferent from that observed for the hydrolysis by water only. 
With 0°5N-potassium hydroxide at 25°, the unimolecular constant 
for methyl sulphate is forty-five times as great as for the ethyl 
eter, whereas with water only the ratio is approximately 5:1. 
In order to decide whether the difference is due to the difference 
in the solubility of the two esters in water, and to avoid the 
possibility of such a disturbing factor, it is desirable to examine 
the rate of reaction in a homogeneous system. Kremann (A., 
1907, ii, 157) has already observed that with methyl and ethyl 
alcohol, the rate of reaction of methyl sulphate is three to four 
times that of ethyl sulphate. With an alcoholic solution of sodium 
ethoxide, however, at 25° methyl sulphate reacts approximately 
twenty-five times as rapidly as ethyl sulphate, whilst at 0° the 
ratio is 58:1. The reaction in each case proceeds as far as the 
corresponding alkyl hydrogen sulphate or its sodium salt, any 
further hydrolysis being negligible. These results demonstrate 
that the great difference in the velocities of reaction of alkali on 
the two alkyl sulphates is not mainly due to any difference of solu- 
bility on the part of the sulphates, because a similar difference is 
observed in homogeneous and in heterogeneous systems. The 
difference is therefore presumably to be attributed to the different 
character of the reactions, the alkali hydrolysis yielding the alkali 
salt of the alkyl hydrogen sulphate, whilst the free alkyl hydrogen ~ 
sulphate is produced by the action of water or of alcohol. 

Examination of the reaction velocity of ethyl and methyl 
sulphates with alcohol in the presence of a gradually increasing 
proportion of water shows that the former ester is distinctly less 
soluble in water, and that the difference in the solubility of the 
two esters may exert an appreciable influence on the relative 
apparent reactivity of the two esters towards alkali hydroxide in 
the heterogeneous aqueous system. Methyl alcohol reacts with the 
two alkyl sulphates more rapidly than does ethyl alcohol, and 
although it was found that, as expected, sodium methoxide affects 
the methyl ester much more rapidly than the ethyl ester, the 
surprising result was obtained that sodium methoxide in methyl- 
alcoholic solution is less reactive than an ethyl-alcoholic solution 
of sodium ethoxide. A similar observation to this has already 
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been made in certain cases, for example, by Lobry de Bruyn and 
Steger (A., 1899, i, 745, 849), Steger (A., 1889, i, 745), and 
Kremann (A., 1905, ii, 307), but the suggestion of the last-named, 


that the difference is due to the presence of traces of water ' 


which cause a greater proportion of hydrolysis in the sodium 
ethoxide, is discredited, and the suggestion is made that the ex. 
planation may be found in the possible occurrence of the reaction 
between the alkyl sulphate and the undissociated portion of the 


sodium alkoxide (compare Wegscheider and Amann, A., 1915, 
ii, 757). D. F. T. 


The Velocity of Formation of Nitrosyl Bromide, 2NO+ 
Br,=2NOBr. Max Travtz and Vasant P. Data (Zeitsch. anorg. 
Chem., 1918, 102, 149—172. Compare A., 1916, ii, 304, and 
this vol., ii, 151)—The investigation of this reaction was limited 
to temperatures between —15° and +15°, to bromine pressures 
of 11—26 mm., and nitric oxide pressures of 11—12 mm. At 
greater temperatures or pressures, nitrosyl bromide decomposes, 
and at lower temperatures the bromine condenses on the glass of 
the vessel. In presence of excess of bromine, the reaction appears 
to be of the third order, the velocity constants found lying between 
0°9 and 1°6.10'. Probably, however, there are two superimposed 
reactions, the first, NO+Br, — NOBr,, coming to equilibrium 
very quickly, whilst the second, NOBr.+NO — 2NOBr, is 
measurable. The temperature coefficient is very small, apparently 
slightly greater than unity, and could not be determined with 
certainty. On the supposition that the reaction takes place in the 
above two stages, the “heat of activation” is calculated, and is 
found to be 3076 cal. The velocity constants calculated from this 
number agree substantially with the observed values and support 
the authors’ theory of thermochemical processes. E. H. R. 


Velocity of Dissolution of the Metals in Acids. III. 
Velocity of Dissolution of Alloys of Zinc with Arsenic, 
Lead, Cadmium, Nickel, Platinum, and Gold. M. Centver- 
‘ szwER (Zeitsch. physikal. Chem., 1918, 92, 563—580. Compare 
A., 1914, ii, 550; 1915, ii, 158).—The observations previously made 
on the rate at which hydrogen is evolved from solutions of hydro 
chloric acid by zinc-copper alloys have been extended to alloys of 
zine with other metals. The results obtained show that arsenic, 
lead, and cadmium produce no increase in the rate of dissolution 
of the zinc. The contrary observations recorded by previous 
observers are attributed to the presence of traces of other metals— 
probably iron or copper. The facts established by the author's 
experiments are difficult to reconcile with the theory of local 
elements. 

Very small quantities of nickel, platinum, and gold of the order 
of 0°01% produce an appreciable increase in the rate of dissolution 


of zinc. , 
The results obtained lead to the conclusion that pure zine 1 
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not acted on by either hydrochloric or sulphuric acid if the con- 
centration is less than about 0°5 to 11. H. M. D. 


Method for the Carrying Out of Catalytic Reactions. 
Jonann Watter (D.R.-P., 295507; from Chem. Zentr., 1917, 
i, 291)—Thorough exposure of the catalyst to the reagents is 
achieved by electromagnetic means. The catalyst itself may be 
magnetic and if desired spread on a non-magnetic material, or a, 
non-magnetic catalyst may be deposited on a magnetic substance, 
and parts of the apparatus, such as baffle plates or gauze in a gas 
tube, or mechanical agitators, are made magnetic or magnetisable. 
During the reaction, or during the removal of the products, mag- 
netic fields are established and broken by electrical means, so that 
the catalyst is kept moving, but near the exit of the apparatus a 
permanent field is maintained to prevent loss of the agent as dust. 
Examples given in the original specification include the hydro- 
genation of train oil, the preparation of methane from carbon 
monoxide, and the reduction of cinnamaldehyde to B-phenylprop- 
aldehyde and f-phenylpropyl alcohol, levulose to mannitol, and 
quinine to di- and tetra-hydroquinine. J.C. W. 


Some Problems of Atomic Stability. J. W. Nicnoison 
(Proc. Physical Soc. London, 1918, 30, 65—82).—The author has 
investigated the dynamical stability of model atoms of pyramidal 
form consisting, for example, of a nucleus, a ring of electrons in 
the form of a circle the axis of which passes through the nucleus, 
and a single stationary electron on this axis. It is shown that 
no positively charged or neutral atom can exist in this form. Such 
structures are incompatible with a steady rotation of the ring 
electrons and cannot well form part of any molecular structure. 
The results appear to vitiate completely the molecular structures 
which have been formulated by Stark. H. M. D. 


Molecular Frequency and Molecular Number. H. Sraniey 
Auten (Phil. Mag., 1918, [vi], 35, 338—349).—In a previous 
paper (compare this vol., ii, 14) it has been shown that the atomic 
number of an element is related to its characteristic frequency. 
Similar considerations have been applied to compounds, and it is 
shown that the formule Vv=nv, and Nv=(n+4)v, represent the 
relations between the molecular number W and the characteristic 
frequency v calculated from the specific heat at low temperatures 
or from Lindemann’s formula. In these formule, m is an integer 
and v, the fundamental atomic frequency=21 x 101%(sec.-1). 

The molecular number WV of a compound A,B,C, is given by 
the equation V=aN,+6N,+eN,, in which V,, Ny, and WV, are the 
atomic numbers of the component elements. Evidence in support 
of the above formule connecting WV and v has been obtained by 
reference to the data for both inorganic and organic compounds. 
The agreement is such that the relations cannot be regarded as 
fortuitous. 
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It is suggested that the integer n (the frequency number) js 
related to the number of valency electrons which are concerned 
in imparting to the solid its crystalline structure. H. M. D. 


Glauber’s Period in Amsterdam. W. P. JorissEen (Chem, 
Weekblad, 1918, 15, 268—271).—The register of the Western 
Church at Amsterdam records that “Johan Rudolph Glaubar” 
was interred on March 10th, 1670, proving the inaccuracy of the 
statement made by Goossen van Vreeswyck (“Silvere Rivier,” The 
Hague, 1684, p. 117) that his death occurred on March 19th, 
1670. A. J. W. 


Berend Coenders Van Helpen; a Groningen Alchemist 
of the Seventeenth Century. F. M. Jazcer (Chem. Weekblad, 
1918, 15, 285—302).—An account of the life, work, and family 
of the alchemist Berend Coenders van Helpen, a typical landed 
proprietor of the seventeenth century, who was born at Groningen 
in June, 1601, and died at Copenhagen on January 3rd, 1678. 

A. J. W. 


Willem Homberg. F. M. Jarcer (Chem. Weekblad, 1918, 15, 
316—337).—An account of the life and a list of the publications 
of Willem Homberg, who was born in Batavia on January 8th, 
1652, and died in Paris on September 24th, 1715. A. J. W. 


Arrangement for Illuminating a Chemical Balance. 
B. D. Porritr (J. Soc. Chem. Ind., 1918, 37, 857r).—-A “tubo- 
lite” metallic filament lamp of 16 candle-power and 8:5 inches 
long is fitted on the top of the balance case; the lamp is enclosed 
in a semi-circular aluminium reflector, which serves to direct the 
light through the glass top of the case on to the beam and to 
sereen the lamp from the eyes of the person using the balance. 


W. FP. &. 


Inorganic Chemistry. 


Production of Oxygen .Free or almost Free from 
Chlorine. CuHemiscue Fasprik Grtnau, Lanpsnorr & Meyer, Emi. 
Franke and Friepricu Scumiept (D.R.-P., 299505, 1915; from 
Chem. Zentr., 1917, ii, 508).—By the addition of a small quantity 
of nickel or cobalt in the form of metal, oxide, or salt, the “ first 
period” of development of oxygen from chlorates or perchlorates 
is prolonged; cerium dioxide also can be used as catalyst. The 
last traces of chlorine can be removed from the gas by passilg 
this through a filter of magnesium oxide, whiting, or anhydrous 
sodium carbonate, which may be distributed over some inert 
material, such as glass wool or asbestos. D. F. T. 
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A Hydrogen Sulphide Generator. L. Sarrizr (J. Ind. and 
Eng. Chem., 1918, 10, 226)—The main generator consists of a 
large aspirator bottle the bottom tubulure of which is fitted with 
a straight stop-cock connected with one of the tubulures of a 
three-neck Woulfe bottle. Through the central orifice of the latter 
a tube passes to the bottom of the bottle and is connected by a 
rubber tube to an aspirator bottle placed at a higher level, which 
governs the pressure under which the apparatus works. The third 
orifice of the Woulfe bottle serves for the passage of a siphon tube 
with stop-cock through which the waste acid can be discharged. 
The upper tubulure of the main generator carries a T-piece, one 
branch of which is connected with a tube dipping under mercury 
forming a safety-valve seal against excessive pressure. The other 
branch of the T-piece leads the generated gas through a stop- 
cock to a lead pipe términating in a perforated coil submerged 
in a washing bottle, through which the washed gas is delivered for 
use. The main generator is charged with about 23 kilos. of iron 
sulphide and the high-level acid reservoir with about 14 litres of 
hydrochloric acid diluted 1:1 by volume. On opening the stop- 
cocks leading to and from the main generator, the three-neck 
mixing bottle should be filled with acid, and about 7°5 cm. of the 
acid should remain in the reservoir. J. F. B. 


Synthesis of Ammonia at High Temperatures. Epwarp 
BraprorD Maxtep (T., 1918, 113, 168—172).—From a rough 


calculation of the equilibrium between nitrogen, hydrogen, and 
ammonia, made by extending Haber’s formule to temperatures 
above 1000° abs., it appears that increase of temperature leads at 
frst to a rapid decrease in the proportion of ammonia until a 
minimum is reached, after which further increases cause the yield 
of ammonia to rise with increasing velocity. It should be possible, 
therefore, to realise a fair production of ammonia by heating 
mixtures of hydrogen and nitrogen to high temperatures and 
suddenly cooling the hot gases. 

The subject has been examined experimentally by igniting mix- 
tures of nitrogen, hydrogen, and oxygen in a tube (a) under water, 
so that the hot gases were cooled by the water itself, or (b) cooled 
externally by being made the tube of a Liebig’s condenser. The 
direct cooling (a) proved to be far more efficient, and with a mix- 
ture of gases in the proportions N:H:O=1:43:20, giving a flame 
with temperature 2580° abs., the yield of ammonia was as much 
as 123% at atmospheric pressures. 

For experimental details, see the original. J. C. W. 


Preparation of Carbon Monoxide. Brrrram Brounr 
(Analyst, 1918, 48, 88).—Fairly pure carbon monoxide, free from 
carbon dioxide, may be obtained by heating a mixture of calcium 
oxalate and calcium oxide. The gas usually contains some sulphur 
dioxide if it is prepared from potassium ferrocyanide and 
sulphuric acid, or carbon dioxide if made from oxalic acid and 


sulphuric acid. W. P. S. 
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Preparation of Argon in the Laboratory. Max Bopensrzy 
and Litt Wacnennetmm (Ber., 1918, 51, 265—270).—Samples of 
oxygen prepared from the air usually contain argon, occasionally 
as much as 3%. The commercial product can therefore be used 
as a source of argon, the oxygen being removed by combination 
with hydrogen. For this purpose, the authors have designed an 
apparatus, which is described and figured in the text. The con- 
trol of the process requires a certain amount of manipulative skill, 
but even on the laboratory scale it only takes about two hours 
to prepare a litre of argon. 

The hydrogen and oxygen, supplied from cylinders with good 
valves, are led into a small quartz combustion chamber through 
gas current manometers, the water is then trapped in two con- 
densers, and the issuing gas made to pass through a sensitive gas 
current manometer. If this records minimum rate of flow, it indi- 
cates that neither oxygen nor hydrogen is being supplied in excess; 
if not, the gases are regulated accordingly. After this manometer 
are placed a hot tube containing copper oxide and copper to trap 
any traces of uncombined gases, then another condenser for the 
water, and finally an iron gas-washing tube containing calcium 
turnings heated electrically to 600°. This serves to absorb any 
nitrogen that may be present. 

The process is based on a method described by the Griesheim- 
Elektron Co., D.R.-P., 295572 of 1913. J.C. W. 


Production of Mono-, Di- and Tri-metallic Alkali Per. 
phosphates and Perarsenates. 8S. Ascukenasi (D.R.-P., 299300, 
1914; from Chem. Zentr., 1917, ii, 438).—By the addition of the 
necessary quantity of alkali to a solution of barium peroxide in 
aqueous arsenic or phosphoric acid, barium arsenate or phosphate 
is precipitated, and the filtrate containing the per-salt is then 
evaporated with slight warming and under reduced pressure; an 
aqueous solution of a mixture of sodium peroxide with the primary 
or secondary alkali salts can also be submitted to evaporation. If 
a solution of an arsenate, phosphate, or borate in dilute hydrogen 
peroxide is evaporated to dryness with gentle warming and under 
reduced pressure, the corresponding per-salt, for example, sodium 
perborate, can be obtained with scarcely any loss of oxygen. 


D. F. T. 


Influence of Calcium Sulphate on the Corrosive Ac 
tion of Water on Iron. P. Mepineer (Ber., 1918, 51, 270—271). 
—The fact that gas and water mains suffer corrosion particularly 
severely in heavy clays which contain calcium sulphate is explained 
as follows: through the ionisation of the sulphate, the proportion 
of calcium ions in solution becomes so great that the dissociation 
of the calcium hydrogen carbonate is depressed, and, consequently, 
the production of H and HCO, ions from the free carbonic acid 
is not so much hindered. The enhanced acidity of a solution con 
taining free carbonic acid and calcium hydrogen carbonate com 
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sequent on the addition of calcium sulphate may he demonstrated 
by means of litmus. J.C. W. 


Iron Trisulphide. Werner Meckiensure and V. Ropr (Zeitsch. 
anorg. Chem., 1918, 102, 130—148).—The work of previous 
investigators has left undecided the question of the existence of 
ferric sulphide. The authors have studied the agtion of hydrogen 
sulphide on ferric hydroxide, of alkali sulphides on ferric salts, 
and of alkali polysulphides on ferrous salts. When hydrogen 
sulphide is passed for a long time (about twelve hours) through an 
aqueous suspension of freshly prepared ferric hydroxide at the 
ordinary temperature in absence of air, the colour of the hydr- 
oxide gradually becomes black, and when the reaction is finished, 
the composition of the precipitate corresponds with Fe,S., aq. 
The precipitate contains no sulphur soluble in carbon disulphide 
and is completely decomposed by dilute hydrochloric acid, forming 
ferrous chloride, hydrogen sulphide, and sulphur. Treatment with 
carbon disulphide, however, changes the character of the tri- 
sulphide, rendering it partly insoluble in dilute hydrochloric acid. 
The hydrated trisulphide is rapidly decomposed by air, and in 
absence of air it undergoes spontaneous decomposition into ferrous 
sulphide and iron disulphide. It can be completely dried in a 
vacuum over phosphoric oxide. The anhydrous trisulphide is 
pyrophoric if suddenly brought into contact with air, but if 
spontaneous ignition is prevented, it is quite stable. 

By addition of a solution of a ferric salt to excess of sodium 
sulphide solution, a precipitate is produced having the composition 
Fe,S,,Na.S, and the same compound is formed by the action of 
excess of sodium polysulphide solution on a solution of a ferrous 
salt. The alkali sulphoferrites form dilute aqueous colloidal solu- 
tions having a deep green colour. E. H. R. 


Reactions in Non-aqueous Solvents. II. The Action of 
Chromyl Chloride on Phosphorus Haloids. Harry Suipiey 
Fry and Josepn L. Donnetity (J. Amer. Chem. Soc., 1918, 40, 
478—482).—The action of chromyl chloride on phosphorus di- 
iodide, tri-iodide, pentachloride, and pentabromide in anhydrous 
carbon tetrachloride has been examined. 

With phosphorus di-iodide, a brown-coloured additive compound, 
CrO,Cl,,PI,, is precipitated. It is readily decomposed by water 
with liberation of iodine and the formation of a solution contain- 
ing phosphate, chromic, chloride, and iodide ions. 

Phosphorus tri-iodide also yields an additive compound, 
CrO,Cl,,PI,, which, when dry, consists of a purplish-red powder. 
It is decomposed by water in accordance with the equation 
2CrO,Cl,,PT, + 4H,O = 4HCl + 4HT + 2CrPO, + T,. 

With phosphorus pentachloride, the additive compound 
CrO,Cl,,PCl;. is produced in the form of a yellowish-red powder 
readily decomposed by water. 

It has been previously found (A., 1916, ii, 626) that phosphorus 
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tribromide reacts according to the equation 2CrO,Cl,+3PBr,= 
2CrOCl1,POBr, + PBr,Cl,, and the product obtained by interaction 
of chromyl chloride with phosphorus pentabromide appears to be 
a mixture of CrOCl,POBr, and the additive compound 
CrO,Cl,,PBr;. The formation of these substances is presumably 
connected with the fact that phosphorus pentabromide is measur- 
ably dissociated into the tribromide in carbon tetrachloride solu. 
tion. . H. M. D. - 


The Reaction between Antimony and Solutions of 
Sodium in Liquid Ammonia. Epwarp B. Peck (J. Amer. 
Chem. Soc., 1918, 40, 335—347).—Metallic antimony dissolves 
when brought into contact with a solution of sodium in liquid 
ammonia. The atomic ratio of antimony to sodium in the 
saturated solution increases from about 1°2 for a solution con- 
taining 0-005 gram atom of sodium per litre to about 2°3 fora 
solution containing 0°4 gram atom of sodium per litre. For more 
concentrated solutions, the ratio diminishes slightly. The diminu- 
tion may be due to the failure to reach equilibrium in the more 
concentrated solutions which are highly viscous, or it may possibly 
be accounted for by the fact that the solution was assumed to 
have the same volume as the ammonia which it contained. 

The observed facts suggest that there are at least two com- 
pounds formed, in one of which the ratio Sb:Na is greater than 
two, whilst in the other this ratio is less than two. 


The electrolytic behaviour of these solutions, when subjected to 
the action of a current between a platinum anode and an antimony 
cathode, has also been examined, but the quantitative data do not 
permit of any definite conclusion. The results show, however, that 
antimony is present in the solutions as anion, and that more than 


one atom of antimony is associated with each negative charge. 
H. M. D. 


A New Metastable Form of Antimony Tri-iodide. A. ©. 
Vournasos (Compt. rend., 1918, 166, 526—528).—Antimony tri- 
iodide, regarded as trimorphous, may be obtained in a fourth form 
by cooling a hot saturated solution of the red iodide in glycerol. 
It is thus obtained as an amorphous, yellow powder, m. p. 172°, 
at which temperature it steadily passes into the red variety, form- 
ing hexagonal crystals. This metastable, amorphous form may 
also be obtained from the red form by warming it on a water- 
bath with fifteen times its weight of acetic acid and a little 
potassium acetate. The solution on cooling deposits the yellow, 
amorphous iodide. It may also be prepared from antimony tr 
oxide and potassium iodide by heating them at 100° with an excess 
of anhydrous acetic acid. The last method also applies to the pre 
paration of arsenic, antimony, and bismuth tribromides, and arsenic 
and bismuth tri-iodides. 
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Mineralogical Chemistry. 


The Gyrohedral Character of Rock Salt. KR. Grosz (Centr. 
Min., 1918, 1—19).—The crystal structure deduced by W. H. and 
W. L. Bragg for sodium chloride and other similar salts is stated not 
to be satisfactory. On the one hand it is a holohedral structure, 
whilst there is abundant evidence that the structure of sylvine is 
gyrohedral hemihedral, and that other salts of the same series are 
certainly not holohedral; on the other hand, no account is taken 
of the chemical bonds between individual atoms. By symmetrically 
displacing the centres of gravity of selected atoms in the Bragg 
structure, a number of new structures can be produced havin 
gyrohedral or tetartohedral symmetry, and it is claimed that these 
cannot be distinguished by X-ray analysis from the holohedral 
form. If rock salt were tetartohedral, irregularities might be ex- 
pected to appear in the Laue radiogram, but such irregularities the 
author has failed to discover. 

It has been shown by Smits and Scheffer (A., 1917, ii, 78) that 
it is possible to couple symmetrically the atomic valencies in a 
cubic structure of atoms of two kinds. The coupling leads to the 
formation of cubic aggregates of different sizes according to the 
disposition of the planes of atoms, and these aggregates may be 
regarded as crystal molecules. The structure derived by the 
association of such aggregates affords an explanation of the cubic 
cleavage of rock salt, since at regular intervals there occur in the 
series of {100} planes pairs of planes between which no chemical 
bonds are active. A crystal cleaved along these planes of zero 
affinity would contain no excess of uncombined atoms of either 
kind, whereas in other crystal models the “ideal” crystal always 
contains an excess of atoms of one kind. 

The hemihedral character of the crystals of rock salt may also 
be accounted for by making certain assumptions regarding the 
axis and direction of rotation of the valence electrons about the 
individual atoms. E. H. R. 


Algodonite and Whitneyite. L. H. Borasrrém (Geol. For. 
Férh., 1916, 38, 95—100; from Jahrb. Min., 1918, Ref. 11—13). 
Analyses of algodonite and whitneyite from the Mohawk mine, 
Michigan, gave Cu 84°1 and 87-2% respectively. Melting-point 
determinations in capillary tubes showed a wide interval, sintering 
beginning at 695°, but fusion was complete only at 100° higher. 

ese minerals are therefore decomposed before fusion takes place. 
The cooling curves of the fused materials show in each case a 
Pronounced break at 688°, that is, near the freezing point (685°) 
of the eutectic Cu;As—Cu. Polished plates of the natural minerals 
and of the fused products were etched with nitric acid and ex- 
amined under the microscope. Algodonite was seen to consist of 
almost homogeneous crystalline material with very little metallic 
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copper, whilst whitneyite contains 3—4% of metallic copper, and 
thus consists*of a mixture of algodonite and copper. The fused pro- 
ducts in each case consist of a mixture of light grey Cu,As and 
copper. The electrical resistance in ohms for rods 1000 mm. long 
and 1 sq. mm. cross-section is for whitneyite 0°341 and 0°335, for 
algodonite 0°415, and for the fused materials 0°469 and 0°634 
respectively. Although not indicated on the cooling diagrams of 
copper-arsenic fusions, the copper arsenide, CugAs (algodonite), 
therefore exists, but is only stable below the point of fusion. On 
the other hand, the arsenide CuyAs (whitneyite) has no existence, 
L. J. 8. 


Spectral Investigation of the Composition of Goyazite. 
A. pe Gramont (Bull. Soc. frang. Min., 40, 26; from Chem. 
Zentr., 1917, ii, 825).—According to spectral observations, calcium, 
strontium, and probably aluminium are characteristic constituents 
of goyazite. H. M. D. 


Meerschaum from Kraubat, Styria. H. Lerrmaize 
(Sitzungsber. K. Akad. Wiss. Wien, Math.-Nat. Kl., Abt. I, 1915, 
124, 163—180; from Jahrb. Min., 1918, Ref. 21—22).—The meer- 
schaum occurs as bands 1 mm. to 20 dem. thick in massive magne- 
site. It is white, yellow, or green, and either earthy (being then 
mixed with magnesite), or compact with large-conchoidal fracture. 
Analysis of the latter variety gives the formula 2MgO,3Si0,,4H.0. 
About half of this water is lost over sulphuric acid at 20°, and is 
reabsorbed from a moist atmosphere to the extent of 37-56% H,0 
after 144 hours. At 100° the loss is 9°72%, and at 450° it is 
18°17%. Since 2H,O is more closely held, the formula is written 
2Mg0,3Si0,,2H,O, any extra water present depending on the 
vapour tension of the surrounding atmosphere. The meerschaum 
and magnesite have probably originated by the action of carbonated 
waters on serpentine. When fused, the meerschaum gives rise to 
an enstatite containing an excess of silica (MgO: Si0,=7:9), which 
is probably held in solid solution. L. J. 8. 


The Identity of Shattuckite and Plancheite. F. Zamponini 
(Compt. rend., 1918, 166, 495—497).—The mineral shattuckite as 
described by Schaller (J. Washington Acad. Sci., 1915, 5, 7) and 
the mineral plancheite as described by Lacroix (A., 1908, ii, 508) 
possess the same optical and crystallographic properties, although 
differing slightly in their chemical analyses. As a result of the 
examination of a specimen of plancheite, the author has obtained 
analytical data in agreement with those for shattuckite and for 
the composition 2CuSiO,,H,O, and he considers that these two 
minerals are identical and that the older name plancheite should 
be retained. W. 


Gedrite from the Tatra Mountains, Hungary. W. Pawtica 
(Bull. Acad. Sci. Cracow, Cl. Se. Math. et Nat., Ser. A, 1913, 
18—25 ; from Jahrb. Min., 1918, Ref. 19—20).—Analysis I is of a 
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gedrite-gneiss from the Gewont peak, containing quartz (41°3 mol. %), 
plagioclase (a basic oligoclase, Ab7.Anps, 35°3), gedrite (13-0), 
biotite (5°1), ilmenite (1°3). The gedrite (anal. II, mean of three) 
forms black, orthorhombic prisms 4—3 cm. long and 0°1 mm, thick 
with distinct pleochroism, bluish-green to pale green. The high 
percentage of fluorine and water is not accounted for by the 
ordinary formula, but in Penfield’s amphibole formula it figures 
in the molecule, (F,HO),Mg(Al,Fe’’’)SiO;, which is here present 
to the extent of 39°6%, with the metasilicate molecules, MgSiO, 
(266), FeSiO, (25°7), CaSiO; (7-2), and Na,SiO, (0°9%). 
SiO, TiO, PO, Al,O,. FeO, FeO. MnO. CaO. Mgo. 
I. 69°82 1-24 0-18 12:70 232 278 O12 296 247 
IL, 41-59 0-97 0-16 12-81 5-90 14-81 trace 3°55 = =15°13 
a , Total less 

K,O. Na,O. yr. < ; "e OforF. Sp. gr. 

I. 0-40 3°27 0-17 2 “ 99-89 3-240 

II. 0-12 0-43 2-34 *86 6 99-42 2-701 

L. J. S. 


Iron Silicate Ores of the Diabase and Schalstein Zone 
between Sternberg (Moravia) and Bennisch (Austrian 
Silesia). Franz Krerscumer (Jahrb. Min., 1918, 19—42).—A 
detailed account is given of the characters of these ores as seen in 
micro-sections, an account of their chemical characters having 
been sent for publication in Arch. Lagerstdttenforsch., Berlin. 
The dense, chloritic minerals of which these ores are composed 
include thuringite and moravite (A., 1906, ii, 458), and two new 
species, viridite and mackensite, differing from the former in con- 
taining more iron (respectively ferrous and ferric), and correspond- 
ingly less alumina. Veridite contains only 4°49% Al,O,, and approx- 
imates to the end-member 4FeO,2S8i0,,3H,O. It is a compact, leek- 
green ore, D 2°89, H 3—34, and under the microscope is seen to 
consist of minute needles and scales with pearly, micaceous cleavage. 
Mackensite contains 6°14% Al,O, (in part due to the presence of 
admixed thuringite), and approximates to the end-member, 
Fe,0;,Si0,,2H,O, of the thuringite series. It is compact, iron- 
black to greenish-black, D 4°89, H 3—3}, and under the micro- 
scope shows colourless or brownish-green needles surrounding shreds 
of thuringite and grains of calcite and magnetite. Locally, the 
magnetite is present in greater relative amount, but ores of this 
character are not abundant. L. J. 8S. 


Analytical Chemistry. 


Increasing the Delicacy of Delivery of Burettes. Ewart 
H. Merritt (Analyst, 1918, 48, 138).—Both the inside and the 
outside of the jet of the burette are coated with a thin film of 
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paraffin (m. p. about 55°); the number of drops per c.c. delivered 
by the burette may be thus increased from twenty to forty. 
W. P.S. 


A New Process of Quantitative Analysis. ALBerro Beny 
Paes Leme (Compt. rend., 1918, 166, 465—467).—The method is 
a spectrographic one, using a screen having a narrow, horizontal 
opening and travelling with a constant velocity in a vertical direc. 
tion during the vaporisation of a known weight of the mineral 
containing the element to be estimated. The width of the open- 
ing and the velocity of the screen are equal. A given ray for the 
element is adopted once and for all, and the time during which it 
is visible is determined. An example is given, aluminium being 
the metal to be estimated. W. G. 


Detection of Small Quantities of Chlorine in Iodine, 
J. Pinxnor (Pharm. Weekblad, 1918, 55, 236).—The presence of 
chlorine in iodine between 4% and 2% can be detected by neutral- 
isation with thiosulphate and precipitation with barium nitrate 
of the sulphate formed. A. J. W. 


Estimation of Chlorides in Blood. Marce. Dvucarpix 
(Ann. Chim. anal., 1918, 28, 59).—Ten c.c. of the serum are 
mixed with 10 c.c. of 20% trichloroacetic acid solution, the mixture 
is filtered, and 10 c.c. of the filtrate are diluted with 25 cc. of 
water, then acidified with 5 c.c. of nitric acid, and the chloride is 
titrated by Volhard’s method. ’ W. P.S. 


[Estimation of Sulphur in Ores, etc.| fF. G. Hawzey 
(Eng. and Min. J., 1918, 105, 385—-386).—A method is described 
for estimating sulphur gravimetrically in ores and furnace products 
by oxidation to sulphate and precipitation as barium sulphate, 
which avoids the difficulties usually experienced in oxidising mattes 
and calcines, or ores containing much copper or zinc sulphide. 
The oxidising mixture employed is a 20% solution of sodium 
chlorate to which is added a small quantity of a mixture of equal 
parts of bromine and glacial acetic acid, followed by an equal 
volume of nitric acid nearly saturated with potassium chlorate. 
[For details, see Znd., May. ] W. F. F. 


Some Limitations of the Kjeldahl Method. Harvey C. 
Britt and Francisco Accaorti (Philippine J. Sci., 1917, 12a, 
261—265).—The Kjeldahl method yields low results when applied 
to the estimation of nitrogen in pyridine, piperidine, quinoline, 
tsoquinoline, hydroxyquinoline, pyrrole, and sometimes in nicotine; 
this is possibly due to the formation of sulphonic derivatives, which 
resist decomposition. In the case of pyridine, the Gunning-Arnold 
method gives trustworthy results if the heating is prolonged for 4 
considerable period (four hours) after the solution has become 
clear. Low results are always obtained when sodium sulphate 1s 
used in place of potassium sulphate for raising the boiling point 
of the mixture. [See, further, Znd., 225a.] W. P. S. 
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Kjeldahl’s Method for the Estimation of Nitrogen. 
Epvarp SatmM and SriecrrieD Pracer (Chem. Zeit., 1918, 42, 
104—105).—The addition of zinc dust is necessary in the distilla- 
tion of the ammonia obtained by digesting a nitrogenous substance 
with sulphuric acid and mercury or with sulphuric acid, phos- 
phoric oxide, and mercury, if potassium sulphide is not added 
to the sodium hydroxide. If potassium sulphide is used, zinc 
turnings may be used in place of zinc dust. The results obtained 
are too Jow if the zinc is omitted or replaced by aluminium. [See, 
further, Znd., May.] W. P.S. 


Foam Inhibitor in the Van Slyke Amino-nitrogen Method. 
H. H. Mirenety and H. C. Ecxsrein (J. Biol. Chem., 1918, 38, 
373—375).—The formation of foam during the liberation of 
nitrogen in the Van Slyke apparatus is prevented by the addition 
of two or more drops of diphenyl ether, which is readily synthesised 
from bromobenzene and potassium phenoxide (Ullmann and 
Sponagel, A., 1905, i, 644). H. W. B. 


Alkalimetric Estimation of Phosphorus in Iron and Steel. 
Nixotaus CzaKxo (Chem. Zeit., 1918, 42, 53—54).—When the 
yellow ammonium phosphomolybdate precipitate is dissolved in a 
known excess of sodium hydroxide solution and the excess then 
titrated with standardised nitric acid, it is recommended that the 
latter be standardised against potassium hydrogen carbonate. The 


potassium hydrogen carbonate value of the acid is then multiplied 
by 0°013481 to obtain the phosphorus value. W. P. &. 


Separation of Phosphorus from Vanadium. ALFRED 
Kropr (Chem. Zeit., 1917, 41, 877-878, 890—891).—One gram of 
the alloy containing phosphorus and vanadium is dissolved in aqua 
regia, the solution evaporated to dryness, the residue heated gently, 
then cooled, boiled with the addition of 20 c.c. of hydrochloric 
acid (D 1°12), diluted to 60 c.c., and filtered to separate silica. 
The filtrate is treated with 15 ¢.c. of ammonium citrate solution 
(prepared by neutralising 1 kilo. of citric acid with ammonia and 
diluting the solution to 5 litres), and boiled for three minutes to 
reduce the vanadic acid; after the addition of 30 c.c. of 40% 
ammonium nitrate solution and 10 c.c. of nitric acid (D 1°18), the 
phosphoric acid is precipitated with molybdic acid reagent. In 
the case of ores, the sample is fused with a mixture of sodium and 
potassium carbonates, or sodium carbonate and potassium nitrate, 
the mass dissolved in water, filtered, and the filtrate treated as 
described. If arsenic is present, it may be separated from the 
vanadium and phosphorus by treatment with hydrogen sulphide, 
or the phosphorus, together with some of the vanadium, may be 
precipitated as hydrated aluminium phosphate, and thus separated 
from the arsenic. W. P. S. 


Spectroscopic Detection of Boron. A. pE Gramont (Compt. 
rend., 1918, 166, 477—480).—Boron may be readily detected if 
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present to the extent of 1 in 10,000 by means of the ray A 34512 
and the doublets \ 2497°82 and 2496-87, shown in the condensed 


spark spectrum. W. G. 


Gasometric Estimation of combined Carbon Dioxide. 
W. Mestrezat (Ann. Chim. anal., 1918, 28, 45—47).—A method 
for the estimation of carbon dioxide in a mixture containing a 
carbonate and a hypochlorite consists in treating a portion of the 
sample with sulphuric acid and measuring the volume of the 
liberated carbon dioxide after the chlorine has been absorbed by 
oil of turpentine. The estimation is carried out in an ordinary 
calcimeter, but a tube containing a plug of cotton wool impregnated 
with oil of turpentine is placed between the reaction flask and the 
gas-measuring burette. [See, further, Znd., May.| W. P. S. 


Estimation of Potassium. Berrrram Biount (Analyst, 1918, 
43, 117—120).—For the estimation of potassium in siliceous rocks, 
clays, etc., the material is decomposed with hydrofluoric and 
sulphuric acids, iron, aluminium, manganese, and calcium are 
removed from the solution in the usual way, sulphuric acid is 
separated by treatment with barium hydroxide, and the solution 
is evaporated to obtain the mixed sodium and potassium chlorides. 
The quantity of potassium is then estimated by the platinum 
chloride or perchlorate method. 

Le oe 


Calcium in Man. I. Estimation of Calcium in the Blood. 
W. H. Jansen (Zeitsch. physiol. Chem., 1918, 101, 176—192).— 
The blood (10 c.c.) is dried and incinerated. The ash is dissolved 
in hydrochloric acid, nearly neutralised with ammonia, and the 
iron and phosphorus removed by boiling with ammonium acetate. 
The calcium is subsequently precipitated as oxalate from the care | 
fully neutralised filtrate. The precipitate is collected, and, after 
ignition in the usual way, the residual calcium oxide is estimated 
by dissolving in a known volume of V/100-hydrochloric acid and 
titrating the excess with alkali or by dissolving in 15 c.c. of V/100- 
hydrochloric acid, adding 25 c.c. of water, 2 c.c. of a 10% potassium 
iodide solution, 4 drops of a 4% potassium iodate solution, and 
2 drops of a 1% starch solution in 20% potassium chloride solution, 
and then titrating with WV /100-thiosulphate solution until the blue 
colour just disappears. H. W. B. 


Estimation of Hardness of Water by the Method of 
Wartha-Pfeiffer. Wacner (Zeitsch. dffentl. Chem. 1917, 23, 
375—379. Compare A., 1914, ii, 490).—This method yields more 
trustworthy results, particularly in the case of waters containing 
relatively large quantities of magnesium salts, if the amounts of 
sodium carbonate and sodium hydroxide in the reagent are 


increased to 14°5 grams and 8°01 grams per litre, respectively. 
Pp. S. 
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Estimation of Sulphur and Copper Oxide. C. G. Mairr 
(Eng. and Min. J., 1918, 105, 372—373).—For estimating the 
proportions of copper sulphide and “oxide” or soluble copper in 
a sample of copper ore, especially for use in flotation processes, the 
ore is heated with 4% sulphuric acid at 80—90°, the mixture cooled, 
and clean mercury added and mixed thoroughly with the residue 
o that it amalgamates with the metallic copper present or reduced 
from cuprous oxide. The solution is filtered, and the copper 
determined separately in the filtrate and residue, preferably by the 
iodide method. The copper in the residue represents the sulphide 
and that in the solution the “oxide” or soluble copper. [See, 
further, Znd., May. ] W. F. F. 


Copper Dicyanodiamide and its Use in Analysis. H. Gross- 
vann and J. MannnEetm (Chem. Zeit., 1918, 42, 17—-19).—Copper 
may be precipitated by treating a solution of one of its salts with 
encentrated dicyanodiamide sulphate solution, rendering the mix- 
ture slightly ammoniacal, heating it to boiling, and then adding 
sodium hydroxide solution until the blue colour changes to reddish- 
violet. After cooling, the red precipitate is collected, washed with 
old water, and dried at 120°; it contains 23°92% of copper. As 
the precipitate is slightly soluble in water, all the solution used 
should be concentrated. Nickel may be precipitated in a similar 
way (compare A., 1907, ii, 819), and the method may be used for 
the separation of copper and nickel from zinc, aluminium, 


chromium, arsenic, lead, and antimony. In exceptional cases, 
where the introduction of alkali into the solution is not desired, 
dimethylamine may be used in place of sodium hydroxide to pre- 
tipitate the copper and nickel compounds. W. P.S. 


Analysis of Aluminium Alloys. Bernarp Co.uirr and 
Wn1t1am Recan (J. Soc. Chem. Ind., 1918, 87, 91—94r).— 
Methods are given for the estimation of copper, iron, nickel, man- 
ganese, zinc, magnesium, and silicon in aluminium alloys such as 
are used in the construction of aircraft and other engines of war- 
fare. In cases where the alloy contains only copper (10 to 15% 
ad manganese (1%) in addition to aluminium, the copper may be 
stimated volumetrically by the iodide method; in other alloys it 
is estimated gravimetrically by precipitation as sulphide by thio- 
ulphate, the sulphide being subsequently ignited and weighed as 
mide. The original should be consulted for the details of the 
methods recommended for the estimation of the other constituents. 

W. P. S&S. 


Volumetric Estimation of Manganese by means of Sodium 
Arsenite. Frep Insorson (Chem. News, 1918, 117, 157—158).— 
When permanganate solution containing nitric acid is titrated with 
«dium arsenite solution, the latter has a reducing value about 33% 
in excess of the value it has when used against potassium per- 
manganate solution alone. This appears to be due to the forma- 
tion of manganic compounds in-the presence of nitric acid. [See, 
further, Znd., May.] Ww. P.S. 
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Estimation of Manganese in Aluminium Alloys and Dust, 
J. E, CLennetn (Eng. and Min. J., 1918, 105, 407-—410).—Two 
methods are described for estimating manganese in dust made from 
aluminium—manganese alloys. Several known methods were in. 
vestigated, but the following much simpler methods are preferred: 
1 Gram of the sample is carefully heated with 50 c.c. of 50% nitric 
acid, and finally boiled to expel oxides of nitrogen. The solution 
is filtered, the residue washed, placed in a nickel crucible, dried, 
ignited, and the ash covered with sodium peroxide. The mixture 
is fused, and the product dissolved in water and added to the 
previous nitric acid solution. The mixture is boiled, and about 
1 c.c. of standard silver nitrate solution added to remove chlorides. 
0°1 Gram of lead peroxide is added for each estimated 0-1 gram 
of manganese present, the mixture boiled, cooled, made up to 
100 ¢.c., and filtered. Fifty c.c. of the filtrate are titrated with 
standard sodium arsenite which has been standardised against a 
manganese salt. Another method is described in which ammonium 
persulphate is substituted for lead peroxide, but this was not s0 
trustworthy owing to the variability in the quality of the per 
sulphate. [For details, see Znd., May.] W. F. F. 


Gravimetric Estimation of Chromates and Dichromates. 
L. W. WINKLER (Zeitsch. angew. Chem., 1918, 31, 46—48).— 
I. As Barium Chromate.—One hundred c.c. of a neutral solution 
containing about 0°2% of an alkali chromate are treated with 1 c.. 
of V/10-acetic acid and 1 gram of sodium chloride, heated to boil- 
ing, and 5 c.c. of 10% barium chloride are added slowly while the 
mixture is stirred. The mixture is kept boiling for three minutes, 
then cooled, and, after eighteen hours, the precipitate is collected, 
washed with 50 c.c. of cold water, dried at 132°, and weighed. 
When the precipitate weighs less than 0-1 gram, the weight found 
is about 1 mg. too low. If the precipitate is ignited before being 
weighed, it loses 0°25% in weight. The presence of ammonium, 
potassium, magnesium, and calcium chlorides does not interfere, 
but nitrates, chlorates, and acetates cause the results to be too 
high. Dichromates are estimated in a similar way after their solv- 
tion has been boiled with the addition of calcium carbonate and 
filtered. II. As Silver Chromate.—This method must be used if 
the chromate solution contains sulphate; in any case, it is more 
trustworthy than the barium chromate method, but cannot be used 
in the presence of chlorides. One hundred c.c. of the chromate 
solution (or dichromate solution after treatment with calcium 
carbonate) are boiled and 5 c.c. of 10% silver nitrate solution are 
added. After eighteen hours, the precipitate is collected, washed 
with 50 c.c. of water saturated previously with silver chromate, 
dried at 132°, and weighed. The results are not affected by the 
presence of nitrates, chlorates, or acetates, but sulphates cause the 
results to be too high. W. P.S. 


Colorimetric Estimation of Tungsten. A. Travers (Compl. 
rend., 1918, 166, 416).—For this method, using titanous chloride 
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(compare A., 1917, ii, 545), the tungsten solution should not con- 
tain more than 0°1 gram of the metal in 100 c.c., and the acidity 
of the solution should not exceed V/10. The estimation cannot 


be performed in the presence of vanadium, phosphorus, or molyb- 
denum. W. G. 


(Estimation of Uranous Salts in Presence of Formic Acid. | 
B.C. Hatt (Zeitsch. physikal. Chem., 1918, 92, 513—562).—Com- 
pare this vol., ii, 144. 


Oxidimetric Estimation of Thorium Precipitated as the 
Oxalate. F. A. Goocu and Marsusuxe Kopayasui (Amer. J. Sei., 
1918, fiv], 45, 227—-230).—The following conditions are given for 
the estimation of thorium by titration, with permanganate, of its 
oxalate, or of the excess of oxalic acid used for the precipitation. 
The oxalate is precipitated by adding the thorium solution to an 
excess Of cold oxalic acid solution; the reverse procedure is less 
trustworthy owing to the formation of basic compounds, especially 
in hot solutions. After thirty minutes, the precipitate is collected 
on an asbestos filter, washed with cold water containing one drop 
of concentrated sulphuric acid in each 25 c.c., the filter and pre- 
cipitate are then transferred to a beaker containing 100 c.c. of 
water, the mixture is heated at 85°, 5 ¢.c. of sulphuric acid (1:1) 
are added, and the solution is titrated with W/10-permanganate 
solution until the greater part of the oxalate has been oxidised ; the 
solution is then heated again at 85° and the titration completed. 
If a known excess of oxalic acid has been used, the filtrate from the 
oxalate precipitate may be heated at 85°, acidified with sulphuric 
acid, and titrated with permanganate. In this case, there is no 
need to reheat the titration mixture. The precipitated thorium 
oxalate has the composition Th(C,0,)o. W. P.S. 


The Estimation of Tantalum in its Alloys with Iron. 
A. Travers (Compt. rend., 1918, 166, 494—-495).—In the estima- 
tion of tantalum, the precipitate of tantalic acid usually contains 
some silica, and if this is removed by means of hydrofluoric acid, 
some of the tantalic acid is also lost. The tantalic acid may, how- 
ever, be volatilised in a current of hydrogen chloride at 900°. The 
silica which is left is weighed, and the weight deducted from that 
of the original precipitate. 


For details of application to steels, etc., see Znd., 244. 
W. G. 


_ Detection and Estimation of Methyl Alcohol, its Presence 
in Various Foodstuffs, and the Behaviour of Foodstuffs 
containing Methyl Alcohol in the Organism. Tux. von 
FELLENBERG (Biochem. Zeitsch., 1918, 85, 45—117. Compare A.. 
1917, i, 616).—A detailed account is given of the modification of 
Denigés’s method for estimating methyl alcohol. The essential 
process consists in the oxidation of the liquid (which generally con- 
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tains ethyl alcohol) with permanganate, and the colorimetric 
estimation of the formaldehyde thus obtained by oxidation under 
standard conditions by magenta-sulphurous acid solutions. 

A new method is also given for determining the presence of 
methyl alcohol when it is only present in small quantities. The 
essential process consists in the fractional separation of the mixed 
methyl and ethyl alcohols by potassium carbonate. The alcohol 
separated first by incomplete saturation with the carbonate con- 
tains scarcely any methyl alcohol. After separation of fractions 
containing only minute amounts of methyl alcohol, the residue is 
distilled. The distillate is fractionated, and the first fractions are 
redistilled. These fractions are again redistilled, the earlier frac- 
tions only being retained. A fraction is finally obtained which is 
rich in methyl alcohol, and this, after drying over calcium oxide, is 
converted into iodides, from which a fraction rich in methyl iodide 
can be separated. 

It is shown that the methyl alcohol in certain spirits is derived 
chiefly from the pectin substances, from which 10—11% of methyl 
alcohol can be separated by treating with dilute sodium hydroxide. 

The lignins of wood also yield methyl alcohol, but this is not 
eliminated so readily as that of pectins. It can be obtained in 
various fractions by treating the wood first with sodium hydroxide 
to eliminate the pectin alcohol, and then with graded strengths of 
sulphuric acid. Each filtrate obtained in this way is then treated 
with 70% sulphuric acid, and the methyl alcohol in the distillate 
is estimated, as well as the methyl alcohol in the distillate, before 
treatment with the 70% acid. 

The methyl alcohol of the pectins and lignins was determined in 
a large number of different kinds of woods, etc. 

An investigation was also made of the effect of ingestion of sub- 
stances containing pectins. The ingestion of pectin-containing sub- 
stances caused a small increase in the excretion of methyl alcohol 
in the urine, which was much more marked when ethyl] alcohol was 
ingested at the same time. It was suggested that certain symptoms 
found in the drinkers of spirits may be due to the methyl! alcohol 
contained therein. [See also Znd., May.] S. B. S$. 


Estimation of Glycerol by Wagenaar’s Method. J. H. M- 
Beckers and I. M. Kotrnorr (Pharm. Weekblad, 1918, 55, 
272—-281).—Wagenaar’s method of estimating glycerol (A., 1911, 
ii, 663) gives results dependent on the composition and tempera- 
ture of the liquid. Methyl alcohol is without influence on the 
reaction, but the presence of ethyl alcohol, haloids, nitrates, and 
to a less degree sulphates, is deleterious. With fats, it is best to 
saponify with methyl-alcoholic potash and remove the fatty acids 
with the minimum quantity of sulphuric acid. A. J. W. 


Estimation of the Amount of Water in Glycerol. I. M. 
Kottuorr (Pharm. Weekblad, 1918, 55, 304—307).—An account 
of a method of estimating the percentage of water in glycerol by 
observing the temperature range of complete miscibility of mixtures 
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of the sample and aniline. A table showing the corresponding 
percentages of water is given. A. J. W. 


Methylene-blue a Sensitive Reagent for the Detection of 
Picric Acid in Urine. Rozier (Bull. Sci. Pharmacol., 1917; 
from Ann. Chim. anal., 1918, 23, 63).—The urine is treated with 
normal lead acetate and filtered; 4 c.c. of the filtrate are placed 
in a test-tube, one drop of 0°5% methylene-blue solution is added, 
and the mixture is shaken with 1 c.c. of chloroform. After 
separation, the chloroform layer has a green colour if picric acid 
or picramic acid is present in the urine; in their absence, the 
chloroform is coloured blue. The test will detect the presence of 
2 mg. of picric acid per litre of urine. W. P. 8. 


Colorimetric Estimation of Ficric Acid and its Derivatives 
in Body Fluids. X. Laporte (Bull. Soc. Pharm. Bordeaux, 1917, 
No. 3; from Ann. Chim. anal., 1918, 23, 64).—A definite volume 
of the fluid (which should be diluted or concentrated so that it 
contains about 0°01 gram of picric acid per litre) is neutralised 
and treated with 0°5 c.c. of ferrous sulphate—tartaric acid reagent 
(compare A., 1917, ii, 158) and 1°5 c.c. of ammonia; these quanti- 
ties of reagents are required for each 10 c.c. of the sample. The 


coloration obtained is compared with that produced by a known 
amount of picric acid under the same conditions. W. P. G. 


Estimation of Cholesterol. I. Lirscnirz (Zeittsch. physiol. 
Chem., 1918, 101, 89—98).—The author finds that the method 
described by Windaus (A., 1909, i, 172) for recovering the 
cholesterol or similar component from the digitonin—cholesterol 
complex is unsatisfactory. By the following procedure, a quanti- 
tative separation is effected. About 0°5 gram of the anhydrous 
complex is weighed out and boiled with 5 c.c. of acetic anhydride 
for twenty to thirty minutes under a reflux condenser. The hot 
liquid is poured into about 80 c.c. of water. After the product of 
the reaction has solidified, it is collected, washed, and dried in a 
vacuum. It is now removed as completely as possible from the 
filter paper, transferred to a small flask, dissolved in 10 c.c. of 
90% alcohol, and mixed with 10 c.c. of 1% aqueous sodium hydr- 
oxide. The resulting emulsion is boiled for two and a-half to 
three minutes, cooled, diluted with water, acidified, and extracted 
with ether. The cholesteryl acetate dissolves in the ether, whilst 
the digitonin remains in the dilute alcohol. After evaporation of 
the ether, the cholesteryl acetate is hydrolysed with alcoholic 
potassium hydroxide, and the free cholesterol or similar compound 


extracted by ether, weighed, and subsequently identified in the 
usual way. H. W. B. 


Detection of Acetone in Urine. Hans Trunxet (Pharm. 
Zeit., 1918, 68, 104—105).—Legal’s nitroprusside test is trust- 
worthy and gives the best results when applied as a ring test. Two 
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c.c. of the urine are mixed with ten drops of 20% sodium nitro. 
prusside solution and 1 c.c. of acetic acid, and 2 c.c. of ammonia 
are poured on the surface of the mixture; if acetone is present, a 
violet-red zone appears at the junction of the two liquids. 
Reichardt’s test (A., 1916, ii, 119), in which the acetic acid of the 
Legal test is replaced by ammonium chloride, is less trustworthy, 
since a feeble coloration is obtained in the absence of acetone. It 
is not necessary for the nitroprusside solution employed to be 
freshly prepared ; the solution, if made with the pure salt, keep; 
almost indefinitely. WwW. PP. 


Estimation of Pyridine Bases in Ammonia and its Salts. 
T. F. Harvey and C. F. Sparks (J. Soc. Chem. Ind., 1918, 37, 
41—431r).—The pyridine is precipitated as periodide from a 
sulphuric acid solution of the sample (ammonia, ammonium 
carbonate, or other salt) in the presence of sodium chloride, the 
periodide is converted into sulphate, and the latter titrated with 
alkali solution. When sufficient sodium chloride is added, 1 mg. 
of pyridine in 200 c.c. of V/2-sulphuric acid is precipitated com- 
pletely as periodide. The method in detail is as follows: Fifty cc. 
of the sample of ammonia (D about 0°885) is treated, in a separating 
funnel provided with a plug of cotton wool above the tap, with 
100 c.c. of 10N-sulphuric acid, the mixture being cooled during the 
addition of the acid. Fifty grams of sodium chloride are then 
dissolved in the mixture, and 10 c.c. of iodine solution (iodine, 
13 grams, and potassium iodide, 13 grams, per 100 c.c.) are added. 
The mixture is shaken, and, after fifteen minutes, the liquid por- 
tion is forced through the cotton wool filter; the precipitate is 
washed with 20 c.c. of a mixture of 10¥-sulphuric acid, 10 ce., 
water, 190 c.c., and iodine solution (see above), 10 c.c., then decom- 
posed by a slight excess of saturated thiosulphate solution, diluted 
to about 20 ¢.c., and neutralised with W/1-sodium hydroxide solu- 
tion, using methyl-orange as indicator. Phenolphthalein is then 
added, and the pyridine sulphate titrated with WV /10-sodium hydr- 
oxide solution; 1 c.c. of the latter is equivalent to 0°0079 gram 
of pyridine. The solution employed for washing the periodide pre 
cipitate should be made about eighteen hours before using and be 
filtered if necessary. W. P. 8. 


Colour Reactions in the Chemico-legal Examination of 
Bloodstains. Luciano P. J. Pater and Amancio FERNANDEZ 
(Anal. Soc. Quim. Argentina, 1917, 5, 177—184).—A review of the 
various colour tests proposed for the identification of blood- 
stains. A. J. W. 


General and Physical Chemistry. 


The Optics of Disperse Systems. I. I. Lirscuirz (Kolloid 
feitsch., 1918, 22, 53—57).—A general discussion of the optical 
properties of disperse systems, including the absorptive power, the 
refractivity, and the rotatory power of optically active colloids. 

H. M. D. 


The Relation between the Degree of Supersaturation, the 
Refractive Index and the Temperature of Sugar Solutions. 
E. V. Mitter and F. P. Wortey (J. Soc. Chem. Ind., 1918, 37, 
98—103r).—Measurements have been made of the refractive index 
of supersaturated solutions of sucrose with the object of deter- 
mining the influence of temperature and concentration on the 
refractive index between 30° and 75° and between 72% and 81% 
of sucrose, which range of concentration is of technical importance. 
The results obtained show that the refractive index, in its depend- 
ence on the temperature ¢ and the percentage concentration p, 
can be satisfactorily represented by the equation r=+1°28534— 
0'0001241¢ + (0°00263 —0-000001267t)p. This equation may be 
written in an alternative form, in which r is represented as a func- 
tion of the temperature and the degree of supersaturation s, the 
relation between p and s being given by p=100(S+s)/100+S+s, 
in which S represents the number of parts of sucrose per 100 of 
water in the saturated solution. A table is given showing the 
values of the refractive indices of solutions for s=0 to s=110, and 
for temperatures ranging from 43°3° to 76°6°. H. M. D. 


The Arc Spectrum of Europium and a New Element, 
Eurosamarium, between Europium and Samarium. Joser 
Marta Eper (Sitzungsber. K.K. Akad. Wiss. Wien, 1917, IIa, 
126, 473—531; from Chem. Zentr., 1918, i, 70—71).—Europium 
mparts a fine red colour to the electric arc, and its characteristic 
groups of lines are very bright and easily distinguished. The 
author has examined the photograph of the spectrum of one of 
Urbain’s preparations, which proved to be remarkably pure, and 
has also tested two samples supplied by Auer, the one being a 
europium fraction related to gadolinium and the other a specimen 
akin to samarium. In these, he has measured 1171 europium lines 
between 7370 and 2373. The lines which were obtained with the 
material quite free from samarium included some which are 
ascribed to a new element, ewrosamarium, and these are tabulated 
in the original. J. C. W. 


Atomic Weights of the Elements in Nebula. J. W. 
Nicuotson (Month. Not. Roy. Astr. Soc., 1918, 78, 349—362).— 
A theoretical paper in which equations are derived for the periods 
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of vibration of atoms with a single ring of electrons. These equa. 
tions, in combination with the wave-lengths of the principal ling 
in the spectrum of nebulium, give for m/M the value 0°00041)5, 
in which m is the mass of an electron and M the mass of the atom, 
Assuming that for hydrogen m/H=0°000545, the atomic weight 
of nebulium is found to be 1°31, with a possible error of one unit 
in the second decimal place. H. M. D, 


The Shifting of Radioactive Equilibria under the 
Influence of Fluorescein, H. Zwaarpemaker (Proc. K. Akad, 
Wetensch. Amsterdam, 1918, 20, 768—772. Compare A., 191i, 
i, 241).—The antagonism between potassium and uranium in their 
influence on the pulsation of the frog’s heart is found to be appreci- 
ably affected by the addition of fluorescein in the sense that a 
larger quantity of potassium is required to antagonise a given 
quantity of uranium if fluorescein is added to the solution. The 
displacement produced by fluorescein is in the same direction as that 
which, according to observations on summer and winter frogs, is 
produced by a rise of temperature. H. M. D. 


Radioactivity of Waters of the Mountainous Region of 
Northern Luzon (Philippines). Grorce W. Heise (Philippine 
J. Sci., 1917, 12, [A], 293—307).—In continuation of previous work 
(Wright and Heise, A., 1917, ii, 560), the author has examined 
the waters of a number of springs and wells in northern Luzon. 
The region shows evidence of recent vulcanism. The data are not 
yet numerous enough to warrant general conclusions, but they do 
not confirm the usual observation that radioactivity is most common 
among waters from volcanic regions, or at least among thermal 
springs. Of the numerous salt springs and hot springs examined, 
none showed high radioactivity. The most active waters were rich 
in calcium and magnesium, indicating an origin in calcareous 
material. High activity was found only in waters from a small 
district (Ifugao), and was probably due to the presence of local 
deposits of radioactive material. J. H. L. 


Constancy in the Radioactivity of certain Philippine 
Waters. Grorce W. Heise (Philippine J. Sci., 1917, 12, |A} 
309—311).—Measurements of the radioactivity of the water of a 
Philippine spring at different periods of the year showed no appreti- 
able changes, in spite of great variations in the rate of flow of 
the spring. The composition of the water is substantially the 
same as in 1890. J. H. L. 


Extrapolation of Conductivity Data to Zero Concentration. 
JamMES KEnpDaLt (J. Amer. Chem. Soc., 1918, 40, 622—623).— 
Polemical, in which the author claims priority over Washburn 
(this vol., ii, 55) in the method employed by the latter for the 
calculation of the zero concentration values of conductivity data. 
[See T., 1912, 101, 1279,.1291.] J. F.8. 
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Electrolytic Dissociation in Solvents with Low Dielectric 
Constants. V. A. Puornikov (Reprint)—From theoretical 
considerations and the results of conductivity measurements on 
yarious solutions, the following conclusions are drawn. Solvents 
with low dielectric constants are capable of forming solutions show- 
ing high electrical conductivity. The conductivity of a solution 
depends to as great an extent on the solute as on the solvent ; these 
two must be in peculiar electrochemical correspondence in order 
that they may yield a conducting solution. The phenomenon of 
dectrical conductivity in a solution cannot be explained by any 
definite property of the solvent conditioning its dissociating 
capacity ; electrochemical investigation of a solution has to deal 
with a conducting “couple.’’ Electrochemical correspondence is 
explained as due to the resonance of the movement of the solvent 
molecules with the ionic vibrations of the electrolyte. T. H. P. 


Electrochemical Potential and the Periodic Law. 
J.C. THomuinson (Chem. News, 1918, 117, 176).—The relation 
between electrochemical potential and the position of the elements 
in the periodic system is demonstrated by means of a curve. In 
this curve, starting with the most electropositive element, cesium, 
the elements follow the order cesium to lithium (as in group I), 
barium to magnesium (as in group II), aluminium, chromium, 
manganese, zinc, cadmium, iron, cobalt, nickel, hydrogen. The 
non-metals then continue the curve, and these, after silicon, carbon, 
and boron, all occupy positions in the upper right-hand corner of 
the periodic table. J. F.S. 


The Passivity of Chromium. A. H. W. Aren (Proc. K. 
Akad, Wetensch. Amsterdam, 1918, 20, 812—-823).—The values 
recorded in the literature for the potential of the chromium elec- 
trode are very divergent, and this is supposed to be connected with 
the tendency of the metal to assume the passive condition. Elec- 
trodes were prepared from chromium obtained by Goldschmidt’s 
method, by the electrolysis of solutions containing a mixture of 
thromic sulphate and chromic acid, and by the electrolysis of solu- 
tions of chromic chloride. These were brought into contact with a 
03 molar solution of chromous sulphate and combined with a 
normal calomel electrode. 
The results obtained indicate that the potential of chromium 
contact with chromous sulphate solution is about —0-75 volt, or 
-047 volt when referred to the hydrogen electrode. This active 
potential value is only attained when hydrogen is present in the 
metal in sufficient quantity. The hydrogen appears to act as a 
catalyst in promoting the establishment of the electrode 
‘quilibrium. H. M. D. 


Potential Measurements on the Copper-Nickel Series 
tt Alloys and some observations on Brasses. NEWELL 
T. Gorpon and Donatp P. Smiru (J. Physical Chem., 1918, 22, 
14—215) —A study of the factors affecting the potential differ- 
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ence between a binary (solid) alloy and an electrolyte containing 
the corresponding ions (see A., 1916, ii, 214). With copper-zine 
alloys, no treatment employed was sufficient to ensure reproduci- 
bility or constancy in the “steady” potential finally attained, but 
copper—nickel alloys are shown to be very regular in electrochemical 
conduct, and the potential values are reproducible and constant 
for many hours. 

Six ingots of copper—nickel alloys, containing 6°8, 10°9, 65:5, 
74°3, 83°4, and 94-°7% of Cu were carefully prepared, and a small 
test-piece 2x 2x2} mm, cut from each, the end surface of each 
bar forming a portion of a horizontal plane passing through the 
middle of the ingot, and this was the part exposed afterwards to 
the electrolyte. Each piece was annealed in an atmosphere of 
nitrogen, the first two at 218° and the others at 600°. The electro- 
lytes employed were all N/l1-solutions of copper and _ nickel 
sulphates combined, and some contained in addition J /1-sodium 
sulphate. All potentials were measured at 25° against a normal 
calomel electrode by means of a potentiometer and a galvanometer. 
For some time after immersion the potential changes rapidly, but 
after some hours a steady value is reached, which afterwards remains 
constant within 3 millivolts during the period of observation. It 
is found that carefully annealed specimens give the most constant 
results, and although there are no regular differences between the 
steady potentials of surfaces annealed and treated with emery, yet 
the latter exhibit greater accidental variations. Polished surfaces 
have a greater tendency to give ions to the solution. With alloys 
from a given ingot, and also with ingots of a similar composition, 
it was found that the steady potential is definitely determined by 
the composition of the electrolyte. The potential differences ex- 
hibited are expressible by a relation which is linear both with 
respect to alloy composition and to the logarithm of electrolyte 
composition. 

It is shown that copper sulphate concentration may be employed 
without any sacrifice of accuracy in the representation of the 
empirical results in place of the cupric ion concentration required 
by Nernst’s thermodynamic theory, provided the constants of the 
equation are altered. B. N. 


The Lead Electrode. II. Freperick H. German (J. Ame. 
Chem. Soc., 1918, 40, 611—619).—Since the publication of the 
previous paper (A., 1916, ii, 287), the question of the possible 
allotropy of lead has arisen. The present work was undertaken to 
furnish an answer to this question. The #.M.F. of cells of the 
type Pb|0°1MKCI sat. with PbCl, ||0-14/KCl,Hg,Cl, | Hg has been 
measured at 25°, using lead electrodes from various sources al 
treated in different ways. It is shown that the value of the 
E.M.F. obtained with different specimens of lead cast into sticks, 
with electrolytically deposited lead, and with lead amalgams, was 
the same in all cases. The normal electrode potential of lead was 
calculated from the results to be 0°4121 volt referred to the 
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Y-alomel électrode and 0°1293 volt against the N-hydrogen elec- 
trode. The values of the £.M.F. of cells containing electrodes 
yhich had been immersed for varying periods of time in Heller’s 
lution (400 grams lead nitrate, 1000 c.c. water, and 100 c.c. nitric 
acid [D 1:16]) were found to be about 8 millivolts higher than the 
values obtained with cells containing electrodes which had not 
heen subjected to this treatment. The temperature coefficient of 
the cell was found to be 0:00022. The heat of the reaction 
Pb+Hg.Cl,= PbCl,+ 2Hg was calculated, and found to be 21,840 
cal., and the heat of formation 84,440 cal. The heat of reaction 
l, and the maximum work A,.4. were calculated by means of the 
Nernst-Lindemann equation, and the value of the #.M.F. at 
934° A computed. The values U,= 24.035 cal., Avg. =24,041 cal., 
were obtained, and the value of the #.M.F. was in close agreement 
with the experimental value. J. F. 8. 


The Quantum Theory of Paramagnetism. Fritz Reicue 
(Ann. Physik, 1917, [iv], 54, 401—436).—A mathematical paper 
in which the quantum hypothesis is applied in the development of 
atheory of paramagnetism. The formula derived for the relation 
between the magnetic susceptibility and the temperature is tested 
by reference to the available data for ferrous sulphate and man- 
ganous sulphate, and found to be quite satisfactory. H. M. D. 


Investigations on the Thermal Conductivity of Gases. 
I. and II. Sopuus Weser (Ann. Physik, 1917, [iv], 54, 
325—356, 437—462).—The sources of error involved in the deter- 
mination of the thermal conductivity of gases by Schleiermacher’s 
method are subjected to a critical analysis, and a modified form 
of apparatus is described in which the errors due to convection are 
greatly reduced.. With this improved form of apparatus, measure- 
ments have been made of the thermal conductivity of a number 
of gases. 

The following values are recorded: hydrogen, 4-165 x 10-£; neon, 
1:089 x 10-4; helium, 3°438x 10-4; argon, 3°850x10-5; nitrogen, 
5660 x 10-5; oxygen, 5°768 x 10-5; methane, 7°200x 10-5; carbon 
dioxide, 3°393 x 10-5; nitrous oxide, 3°530x 10-5. The results are 
discussed in reference to certain aspects of the theory of the con- 
ductivity of gases. H. M. D. 


The Course of the Values of @ and b for Hydrogen at 
Different Temperatures and Volumes. J. J. van Laar 
(Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 750—767).— 
A theoretical paper in which the author discusses the influence of 
temperature and volume on the constants a and 6 of the van der 
Waals’s equation. It has been suggested by van der Waals that 
@ varies with the volume if the temperature is lower than the 
critical temperature, but the author’s arguments lead to the con- 
clusion that a depends only on the temperature, whether this is 
above or below the critical temperature. On the other hand, + 


appears to be a function of both temperature and volume. 
H. M. D. 
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The Saturated Vapour Pressures of Triatomic Liquids, 
E. Artks (Compt. rend., 1918, 166, 668—-672. Compare this vol., 
ii, 61).—Using the known physical constants for carbon 
dioxide, the author deduces the formula Il=r°Z/z, where 
x2 =([1+(1 —1)(0°88 — r)/0°40(r2+1)]r** for the saturated vapour 
pressures of triatomic liquids. The observed results are in fairly 
close agreement with those calculated by this formula in the cases 
of sulphur dioxide and nitrous oxide, but this is not true for 
hydrogen sulphide and water. W. G. 


The Adsorption of Sodium Gold Chloride by Charcoal, 
The Estimation of Gold in Sea-water. Hetimurn Koca 
(Kolloid Zeitsch., 1918, 22, 1—22).—The adsorption of gold from 
very dilute solutions of gold chloride in 3% sodium chloride by 
various forms of carbon has been examined with a view to the 
application of the adsorption process in the estimation of gold 
in sea-water. Measurements of the rate of the adsorption show 
that this takes place fairly rapidly, but the attainment of a con- 
dition of equilibrium is prevented by the fact that the adsorbed 
gold salt is slowly reduced, and in consequence of this there isa 
continuous fall in the concentration of the gold in the aqueous 
solution. The concentration time curve consists accordingly of 
two branches of very different slopes, the intersection of which 
affords a sufficiently accurate measure of the adsorption effect. 

The results obtained for solutions of varying concentration are 
satisfactorily represented by means of the ordinary adsorption 
equation. Finely divided wood charcoal was found to be the most 
satisfactory adsorbent, and this material was used in experiments 
on sea-water, three samples of which gave results indicating the 
presence of 2°5 to 4 mg. of gold per cubic metre. These values for 
the quantity of gold in sea-water are in agreement with the results 
obtained by some earlier observers, although much larger values 
have been recorded. The literature of the subject is discussed in 
detail. [Compare J. Soc. Chem. Ind., June.] H. M. D. 


Influence of Neutral Salts on the Dissociation Constants 
of Indicators. I. M. Korrnorr (Chem. Weekblad, 1918, 15, 
394—400).—The dissociation constants of phenol, aniline, and 
colorimetric indicators are increased by addition of neutral salts. 
This fact explains the development of the alkaline tint on addition 
of a neutral salt to an acid indicator, and the corresponding 
development of the acid tint of an alkaline indicator. The effect 
is very marked in the case of azolitmin. A. J. W. 


[Diffusion of Gases through Indiarubber.} Sir James 
Dewar (Proc. Roy. Inst., 1918, 21, 813—826).—An appendix to 
a lecture on “ Problems of Hydrogen and the Rare Gases ”’ (compare 
ibid., 543). An account is given of apparatus which has been 
used by the author in the investigation of the diffusion of gases 
through thin rubber membranes at varying pressures and 
iemperatures. 
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With a membrane about 0-01 mm. thick, the rates observed 
for different gases, at atmospheric pressure and 15°, in c.c. per 
day per cm.” were: air, 2°0; nitrogen, 1°38; carbon monoxide, 1°88; 
helium, 3°5; argon, 2°56; oxygen, 4°0; hydrogen, 11:2; carbon 
dioxide, 28°0. The order in which the gases are arranged accord- 
ing to their diffusibility does not appear to be directly related to 
any chemical or physical property of the gases concerned. 

The rate of diffusion increases rapidly with rise of temperature, 
and when the logarithm of the rate is plotted against the tempera- 
ture, straight line graphs are obtained. These lines all show a 
distinct break at 0°, which suggests that water is in some way 
involved. In the case of carbon dioxide, a much more pronounced 
preak is found at —37°. 

The composition of the gaseous mixture resulting from the 
diffusion of air through rubber has been examined by ordinary 
chemical analysis and also by the spectroscopic investigation of the 
residue obtained after subjecting the mixture to the action of 
charcoal cooled in liquid air. By this means, it has been found 
that the hydrogen and helium in air diffuse at nearly the same 
rate, whilst the rates of diffusion of helium and neon are as 9 tol. 

Observations were also made on the diffusion of gases through 
rubber membranes immersed in different liquids, such as water, 


salt solutions, ethyl alcohol, and glycerol. H. M. D. 


Diffusion in Anisotropic Liquids. Tur. Svepperc (Kolloid 
feitsch., 1918, 22, 68—71).—In view of the necessity of main- 
taining a constant temperature in the diffusion experiments, the 
author has made use of an equimolecular mixture of p-azoxy- 
anisole and p-azoxyphenetole. This mixture, which melts at 95° 
and becomes isotropic at 150°, is convenient for the observations 
in that the diffusion measurements may be made at 100°. The 
rate of diffusion of m-nitrophenol in the anisotropic liquid was 
measured (a) in the absence of an external magnetic field, (6) in 
a longitudinal magnetic field, and (c) in a transverse magnetic 
‘field. The results obtained show that the rate of diffusion is 
increased by the application of the longitudinal field and 
diminished when the direction of the field is transverse to that in 
which diffusion takes place. H. M. D. 


Kinetic Theory of Osmotic Pressure and of Raoult’s 
law. II. G. Jicer (Ann. Physik, 1917, [iv], 54, 463—480. 
Compare A., 1913, ii, 762).—A theoretical paper devoted to the 
consideration of the kinetic interpretation of osmotic pressure and 
of Raoult’s vapour pressure law. H. M. D. 


Manifestation of Osmotic Pressure with Membranes of 
Chemically Inert Materials. S. L. Bicetow and C. §. 
Rosinson (J. Physical Chem., 1918, 22, 153—183).—A method 
aud apparatus have been devised for the study of osmotic pheno- 
mena with membranes of powdered materials, such as silica, 
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amorphous carbon, graphite, metallic copper, gold, and silver, 
The membranes were prepared by alternately pressing the purified 
material under a high pressure and clogging the pores by sucking 
a fine material in suspension through the membranes. Thus, in 
the case of pure silica, a pressure of 350 kilos. per cm. was used, 
and the largest pores in two membranes were reduced to 1°48)3 
and 0°3488 microns respectively. Amorphous carbon was pr. 
pared by ignition of a pure sucrose, compressed, and clogged a; 
above, but the pore diameters in this, and in flaky graphite 
washed with acid and similarly treated, had to be considerably 
reduced to produce osmosis. Reduced copper and silver powders 
had to be pressed for several days at) 350—450 kilos. per cm. to 
reduce the diameters, and the results show generally that the 
magnitude of osmotic effects increases with a decrease in the 
diameters of the pores of the membrane. It appears to be fairly 
obvious that the various examples of osmosis are not due to one 
but to a variety of causes, and according to the various theories 
osmosis may take place (1) through capillary spaces in the men. 
brane, (2) by solution of the solvent in the membrane, (3) by the 
formation of a labile chemical compound between the membrane 
and the solvent. The present work has demonstrated that osmotic 
pressure can be produced through the agency of capillary forces 
alone, without the aid of solution processes or chemical reactions. 
B. N. 


Theory of Solutions. Solubility Studies in Ternary 
Mixtures of Liquids. Joun Homes (T., 1918, 113, 263—275, 
Compare T., 1913, 103, 2147).—In the further investigation of 
the theory that the miscibility of liquids is determined by the 
possibility of the close-packing of the different kinds of molecules, 
and is therefore dependent on the relative molecular radii, the 
author has examined a number of three-component systems. 

The theory indicates that these liquids should be miscible in all 
proportions if the molecular radii are equal. If the molecules are 
of different sizes, the dimensions of the interspaces will decrease as ' 
the ratios between the several radii increase until a point is reached 
at which close packing is a maximum. In the case of an equi 
molecular mixture this occurs when the radii are as 1°682:1°466:1. 
If the respective ratios are greater than these limiting values which 
correspond with the border line between complete and _ partial 
miscibility, separate layers are formed. 

So long as the radial ratio of the two smaller molecules is not 
greater than 1°618 and the corresponding ratio for the extreme 
molecules exceeds 1°682, but is less than (1°618)?, the mixture 
should separate into two layers only. If the ratios are greater 
than these values, three separate layers are to be expected. 

In the expectation that the higher paraffin hydrocarbons would 
afford liquids for which the molecular radii compared with water 
are greater than (1-618)?, the author has examined the miscibility 
of various binary mixtures of petroleum and water with a third 
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substance. Three-layer systems were obtained with aniline, phenol, 
nicotine, and nitrobenzene, and the behaviour of these mixtures 
is described. 

Three liquid layers were also found in the case of mixtures of 
petroleum, glycerol, and nitrobenzene. H. M. D. 


Condition of Substances in Solution in Absolute 
Sulphuric Acid. VIII. G. Oppvo [with A. Casaxino}. 
(Gazzetta, 1918, 48, i, 17—44).—The author uses the results of 
his previous measurements, some of which have now been repeated 
and confirmed, to refute the criticisms of Hantzsch (ibid., 1911, 
41, i, 645). = me Be 


Flocculation. Spencer Umrrevitte Pickering (Proc. Roy. 
Soe, 1918, [A], 94, 315—325).—Experiments have been made to 
determine the effect of freezing on the sedimentation of certain 
voluminous precipitates, such as basic copper sulphate, cupric 
hydroxide, ferric hydroxide, and aluminium hydroxide, and also 
on clay and kaolin. In all cases, sedimentation takes place more 
rapidly after freezing, and the volume of the sediment from the 
liquids which have been frozen is considerably smaller than that 
from liquids which have not been subjected to this treatment. The 
shrinkage observed varies from 40 to 90%, and is probably due to 
dehydration. 

The flocculation of suspensions of kaolin on the addition of 
various substances has been examined, with results which show 
that the process is accompanied by a considerable increase in the 
volume of the particles. The increase in the volume of the sedi- 
ment when acids or salts are used as the flocculating agents is 
closely related to the quantity of kaolin remaining in suspension, 
the latter becoming nil when the former reaches a maximum. 
When the added substance produces no flocculation, there is no 
increase in the volume of the sediment. In explanation of these 
relations, it is suggested that the kaolin combines with the 
flocculant. H. M. D. 


Jellies Formed by Dyes. R. Hater (Kolloid Zeitsch., 
1918, 22, 49—57).—It has been observed that hot concentrated 
solutions of substantive dyes produce jellies when the solutions are 
allowed to cool. Experiments made with benzopurpurin 4 B and 
chrysophenin B show that the formation of these jellies is 
dependent on the presence of small quantities of electrolytes in the 
dyes. If a 1% solution of either of the dyes is subjected to 
dialysis, the electrolytes are removed and the contents of the 
dialyser separate into two parts, one of which is liquid and the 
other of gelatinous consistency. The latter does not dissolve even 
when heated to 100°, and it seems probable that the colloidal dye 
has been rendered insoluble by the removal of the electrolytes. If 
the dialysed substance is dried and powdered, the product 
8s markedly different from the original dye in its small solubility 
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in water. The purified substance dissolves quite readily, however, 
if sodium chloride is added to the water. 

The structure of the benzopurpurin 4 B jellies has been ex. 
amined and found to be very similar to that of the soap jellies 
described by Zsigmondy and Bachmann (A., 1912, ii, 1149), 
[See, further, J. Soc. Chem. Ind., June.] H. M. D. 


The Quaternary System, AgNO,-NH,'NO,-Ba(NO,),- 
Water at 30°. (Miss) W. C. pe Baat (Chem. Weekblad, 1918, 15, 
463—468).—An application of Schreinemakers’s graphic method 
to aqueous solutions of the nitrates of silver, ammonium, and 
barium at 30°. A. J. W. 


A Method of Obtaining General Reaction-Velocity 
Curves for Complete Homogeneous Gas Reactions at 
Constant Pressure. Grorce W. Topp (Phil. Mag., 1918, [vi 
35, 435—444. Compare this vol., ii, 102).—The method 
previously described for the derivation of curves representing the 
progress of homogeneous reactions at constant volume has been 
extended to the case of binary gas reactions taking place at constant 
pressure. 

For a bimolecular reaction of the type 4+B—>, in which a 
gram mols. of A react with 6 gram mols. of B, v is the total 
volume of reactants and resultants, and « the number of gram 
mols. transformed in time ¢, the equation for the velocity of the | 
reaction when B is in excess may be written in the form 
dX /dt=k .a/vy.(1—X)(p—X), where X=2/a, p=b/a, and y 
is the original value of v. Since the right-hand side of this equa- 
tion does not involve the constant, which, in a particular case, is 
determined by the ratio between the numbers of mols. of reactants 
and resultants, it follows that the general curves previously given 
will be applicable to the case of bimolecular reactions at constant 
pressure as well as at constant volume. 

Termolecular reactions of the type 2A +B—> with A and B in 
excess are also considered, and general equations devised for 
these. The curves which are plotted from these equations show 
the change of X with ¢ for different values of p=b/a, and two 
sets of diagrams are given corresponding with the case where the 
volume of the resultants is 2/3 and 1/3 respectively of the volume 
of the reactants. This volume change is expressed in the general 
equation for the velocity by means of a quantity a, in terms of 
which, if B is present in excess, v=v,{3a(1+aX)+(b—a)}/ 
3a+(b—a), and if A is present in excess, v=v){3b(1+aX)+ 
2(a—b)} /3b+2(a—5b). H. M.D. 


Periodic System of the Elements. P. V. Weis (J. 
Washington Acad. Sci., 1918, 8, 232—234)—The author has 
redrawn the spiral periodic table of Stoney and others 4s 
revised by Harkins and Hall, and has given it a period of 8 
instead of 16. The distance from the centre of the spiral to al 
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dement represents the atomic weight, and the elements are 
arranged in angular order of atomic number, each group being 
placed radially with the sub-groups slightly displaced. The metals 
of positive valence are sharply separated from the non-metals of 
negative valence. The proposed arrangement is much simpler 
than the double helix and has all its advantages; it overcomes the 
attificiality of the 16-period table and brings the main groups and 
sub-groups together. The new table is particularly adapted to 
illustrating the electron theory. The possibility of two forms of 
neon is indicated. A. B. S. 


Characteristic Frequency and Atomic Number. H. SranLey 
Auten (Proc. Roy. Soc., 1917, [A], 94, 100—111. Compare this 
vol., ii, 14, 15, 163).—The relation between the atomic number and 
the characteristic frequency of an element is considered with refer- 
ence to the theory of probability, and it is shown that the 
chance of the relation being accidental is very small. 

According to Rydberg, there are two unknown elements between 
hydrogen and lithium, and the atomic number of lithium should 
be taken as 5 instead of 3, which is the value assigned by Moseley. 
The relation Vv=myv, fits the results of observation more closely, 
however, when Moseley’s numbers are used for VY. With regard 
to the physical significance of the relation, it is supposed that the 
energy of the nucleus is an integral multiple of a certain quantity 
of energy characteristic of that condition of the atomic system which 
corresponds with the limiting frequency. 

The similar relation connecting the atomic number and the . 
electronic frequency is supposed to indicate that in the limiting 
conditions which are associated with the maximum of the photo- 
electric effect, the ionisation potential, and the thermionic potential 
we are dealing with a minimum value of the energy of the atomic 


system. 


Molecular Frequency and Molecular Number. II. The 
Frequency of the Longer Residual Rays. H. Sraniey 
Auten (Phil. Mag., 1918, [vi], 35, 404—409. Compare this vol., 
i, 14, 163).—According to the results previously communicated, 
it would seem that the product of atomic number and atomic fre- 
quency in the case of an element, or of molecular number and 
molecular frequency in the case of a compound, is an integral 
multiple of a fundamental frequency which is approximately equal 
to 21x 1012 sec.-! In order to obtain the frequency of vibration 
of the atoms in compounds, recourse may be had to the residual 
tays which are obtained by repeated reflections from the surfaces 
of solids, and have been investigated by Rubens (compare A., 1910, 
ii, 172; 1913, ii, 648; 1914, ii, 236). By reference to the avail- 
able data for the wavelengths of the residual rays for various 
organic compounds, further evidence is obtained in support of 
the above relation between the molecular number .and the mole- 
cular frequency. 
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The results obtained in this and the preceding papers suggest 
that the forces binding the atoms in the molecule are similar in 
character to those which bind the molecules of a solid. To account 
for the integral relations, it must be assumed that there is some. 
thing of a discrete character in the nature of these forces, and the 
suggestion is made that the linkings between the atoms are con- 
stituted by Faraday tubes of force, which would then be regarded 
as physical entities. H. M. D. 


Device for Preventing Back-flow in Water Pumps. 
Mestrezat (Ann. Chim. anal., 1918, 28, 84—85).—An ordinary 
bicycle valve suitably fitted in the pipe connecting the pump with 
the vessel from which the air is to be exhausted prevents water 
passing into the latter. W. P. &. 


Modification of the Soxhlet Extractor. J. W. Wer 
(J. Lab. and Clin. Med., St. Louis, 1917, 3, 204; from Physiol. 
Abstr., 1918, 3, 4).—A modification for use in the extraction of 
liquids is described and figured in the original. W. G. 


New and Simple Ultra-filters. Wotreana Osrwatp (Kolloid 
Zeitsch., 1918, 22, 72—76).—Ultra-filters of simple construction 
for the filtration of colloidal solutions are described. It has been 
found that an efficient apparatus may be obtained by the use of 
either an ordinary or a Biichner funnel and filter paper which has 
been treated in situ with a 2% collodion solution. The best results 
were obtained, however, by the use of a Schleicher and Schiill 
Filtrierhut M577 treated in the same way with the colloidal solu- 
tion. The results obtained by subjecting a number of colloidal 
solutions of different kinds to ultra-filtration in this apparatus are 
described. H. M. D. 


Inorganic Chemistry. 


Recovery of fIodine from [Dilute Residues. Henszrt 
F. SrepHenson (Analyst, 1918, 43, 165—166).—The iodine is 
precipitated as mercuric iodide by treating the neutral or slightly 
acid liquid with mercuric chloride ; when a suitable quantity of the 
iodide has been collected, it is treated at about 45° with a mixture 
of nitric and hydrochloric acids (1:5), then cooled, and the 
liberated iodine collected. Four parts of the moist iodine are now 
added in small quantities to a mixture of 1 part of iron filings and 
10 parts of water; the mixture is boiled subsequently, treated 
with a slight excess of potassium hydroxide, the precipitated ferric 
hydroxide is separated, and the potassium iodide recovered by 


evaporating the solution. [See, further, J. Soc. Chem. Ind., J = 
W. P. 5. 
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A Third Kind of Sulphur Molecule. V. A. H. W. ATEN 
(Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 824—830. 
Compare A., 1915, ii, 254).—Equilibrium between the two forms 
of sulphur, 8, and 8,, is attained less rapidly in toluene than in 
sulphur chloride. At 140°, six hours are required in the case of 
toluene, whereas equilibrium is reached in a few minutes in sulphur 
chloride solution. 

Solutions of sulphur in toluene, in which equilibrium between 
S, and S, had been established by heating at 140°, 150°, and 
160°, were cooled to 0° and stirred for an hour in contact with 
rhombic sulphur; the sulphur content of the resulting solution 
was then determined, and from the results the proportions of S, 
and S, in the solutions examined are derived. The proportion of 
§. increases with the temperature and also slightly with the con- 
centration. Under similar conditions, the proportion of 8S, is con- 
siderably smaller in toluene than in sulphur chloride, but is 
approximately the same when toluene and carbon disulphide are 
used as solvents. H. M. D. 


Selenic Acid and Iron. Reduction of Selenic Acid by 
Nascent Hydrogen and Hydrogen Sulphide. Preparation 
of Ferrous Selenate and Double Selenates of the Iron Group. 
A. E. H. Turton (Proc. Roy. Soc., 1918, [A], 94, 352—361).—In 
an attempt to prepare ferrous selenate by the action of metallic 
iron on a solution of selenic acid, it was found that the iron becomes 
covered with a film of selenium which greatly retards the reaction 
and renders this method practically useless. No hydrogen is 
evolved, and the formation of the selenium would appear to be 
due to the reducing action of nascent hydrogen on the selenic acid, 
6H+H,SeO,=Se+4H,0O. The net result of such slow action as 
occurs may therefore be represented by the equation 3Fe+ 
4H,SeO,=3FeSeO,+Se+4H,O. When the iron is replaced by 
zinc, hydrogen is given off, and very little reduction of selenic acid 
occurs. In the case of magnesium, hydrogen is also evolved, but 
reduction takes place to a considerable extent. 

The reaction between ferrous carbonate (in the form of 
chalybite) and selenic acid also occurs very slowly, and for this 
reason cannot be used for the preparation of ferrous selenate. 
Solutions of this substance were readily obtained, however, by the 
action of ferrous sulphide on a concentrated solution of selenic 
acid. The hydrogen sulphide liberated in the primary reaction 
reduces the selenic acid to some extent in accordance with the 
equation 3H,S+H,SeO,=Se+3S+4H,0O, but this does not inter- 
fere with the application of the method. If the filtered solution 
is allowed to crystallise, monoclinic crystals of FeSeO,,7H.O 
isomorphous with FeSO,,7H.O are obtained. The crystals of the 
selenate are much less stable than those of ferrous sulphate, and 
become opaque with such rapidity that it has not been possible 
to make any accurate goniometric observations with them. 

The double selenates of the type M,SeO,,FeSe0,6H,O are 
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readily obtained in the case of rubidium, cesium, and ammoniun, 
The corresponding potassium double selenate crystallises out if the 
temperature is not much higher than 0°. At the ordinary 
temperature, very small, monoclinic crystals of the dihydrated salt 
separate out. H. M. D. 


Telluric Acid and its Alkali Salts in their Behaviour 
as Semi-colloids. Arrnur Rosennem and GerHart JANpE 
(Kolloid Zeitsch., 1918, 22, 23—44).—The investigation of telluric 
acid and its alkali salts has shown that these readily undergo poly- 
merisation, with the formation of substances of semi-colloidal or 
colloidal character, according to the degree of polymerisation. 

Measurements of the hydrogen ion concentration of 1N-telluric 
acid solution gave [H°]=4x10-5 gram ion per litre. On the 
assumption that the acid ionises in accordance with the equation 
H,TeO,= H’ + H,TeO,’, this gives K=1-6 x 10-* for the ionisation 
constant. According to this result, telluric acid is a very weak 
acid, approximating very closely to boric acid and hydrocyanic 
acid. This is in agreement with the very small value of the mole- 
cular conductivity, which increases from 0-1902 for v=4 to 0°6913 
for v=1024 litres per gram molecule. 

Freezing-point and boiling-point measurements for telluric acid 
solutions were also made, and these observations are in general 
agreement with the evidence afforded by the electrical measure- 
ments. Irregularities in the boiling points were found which are 
attributed to the formation of modifications of telluric acid of 
colloidal character. That the constitution of the aqueous solutions 
changes with rise of temperature is shown by the abnormally large 
value of the temperature coefficient of the molecular conductivity. 
The facts suggest that the more complex modification formed as 
the temperature rises is more strongly ionised than the modifica- 
tion which is represented by the crystalline acid. The so-called 
allotelluric acid described by Mylius (A., 1901, ii, 550) represents 
such a polymerised modification of greater conductivity. When 
aqueous solutions of allotelluric acid are kept at 25°, the conduc- 
tivity falls, and ultimately reaches the value which is character- 
istic of the crystallised acid. The depolymerisation is also shown 
in other properties of the solution, but the milky appearance 
indicates that small quantities of a colloidal, insoluble modification 
are present. In view of this behaviour, it would seem that allo- 
telluric acid is not a homogeneous modification, but consists of a 
mixture of polymerised forms differing considerably in complexity. 

The investigation of the sodium, lithium, and potassium salts 
has shown that these behave in many ways like the free acid. 
These salts have no definite solubility in water; the quantity of 
water which the crystals contain varies according te the concen- 
tration of the solutions from which they are deposited, and the 
crystals undergo dehydration without any appreciable change in 
appearance. In these and other respects the salts resemble 
colloids. They not only absorb water, but experiments made with 
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jthium tellurate show that the basic salts which have been 
described are in all probability adsorption compounds formed by 
the adsorption of lithium hydroxide from the solution. In a 
imilar way, experiments made with potassium tellurate indicate 
that the so-called acid salts are adsorption compounds containing 
variable proportions of adsorbed telluric acid. In view of these 
observations, the statements made with respect to the alkali 
tllurates in the older literature must be accepted with reserve. 

In the course of this investigation, solutions containing telluric 
acid and potassium nitrate was found to deposit large crystals of the 
composition 2KNO,,H,TeO,,2H,O. This substance can be re- 
aystallised from dilute solutions of potassium nitrate without 
decomposition. With silver nitrate, the acid forms the compound 
AgNO,,H,TeOg. 

Reference is made to the fact that telluric acid readily crystal- 
lies with other salts, for example, ‘with phosphates, arsenates, 
iodates, and oxalates. The formation of these additive compounds 


is supposed to be connected with the weak acid nature of telluric 
acid. H. M. D. 


Recent Studies on Active Nitrogen. (Hon.) Rosert Joun 
Srrurr (T., 1918, 113, 200—209).—A lecture delivered before the 
Chemical Society on February 21st, 1918. H. M. D. 


Nitride Formation. E. B. Maxrep (J. Soc. Chem. Ind., 
1918, 37, 105—109).—The available data for the influence of 
temperature on the specific heats of nitrogen, hydrogen, and 
ammonia lead to the conclusion that the equilibrium N,+3H, — 
2NH, will be displaced with rise of temperature in favour of the 
elementary gases, but that the proportion of ammonia will reach a 
minimum at a certain temperature and at higher temperatures will 
increase as the temperature rises. With the object of testing this 
result, which depends on an extrapolation of the formule connect- 
ing the specific heats of the gases with the temperature, the author 
has investigated the formation of ammonia at high temperatures 
by rapidly cooling the hot gaseous mixtures. 

In one of the methods employed, the mixture of nitrogen and 
hydrogen was injected into an oxy-hydrogen flame burning under 
water, the ammonia contained in the water at the end of the 
experiment being estimated colorimetrically or by direct titration. 
The proportion of the injected mixture of nitrogen and hydrogen 
was varied in different experiments, resulting in changes in the 
fame temperature which could be approximately estimated. From 
the quantities of ammonia actually found in the several experi- 
ments, the author calculates the amount which would have been 
formed if the gas mixture consisted entirely of nitrogen, hydrogen, 
aid ammonia at atmospheric pressure. In this way, it has been 
found that the proportion of ammonia increases from 0-0027 vol. % 
at 1280° (abs.) to 1°23 vol. % at 2580° (abs.). 

In other experiments, the flame was cooled by contact with a 
water-cooled quartz tube. Under these conditions, the cooling is 
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less rapid, and although these experiments show also that the 
equilibrium proportion of ammonia increases rapidly with the 
temperature, the quantities obtained were less than those in which 
the hot gaseous mixture was directly cooled by water. 

The possibility of obtaining iron nitride by direct combination 
of nitrogen with the finely divided metal has also been examined, 
Although iron nitride begins to give off nitrogen at about 500° and 
decomposes rapidly at 600°, experiments in which finely divided 
iron was subjected to the action of nitrogen at 100 atmospheres 
between 500° and 700° showed no evidence of the formation of 
nitride. In view of this negative result, attempts were then made 
to determine the dissociation pressure of iron nitride. The nitride 
was slowly raised in temperature to 600°, and then allowed to cool 
slowly, the pressure being read off at various temperatures. Experi- 
ments were made for various initial nitrogen pressures, and 
although in all cases decomposition of the nitride took place at 
600°, there was no evidence of recombination during the cooling 
process. In other words, equilibrium conditions are not realisable. 
The results obtained, however, suffice to show that iron nitride 
cannot be synthesised under the conditions obtaining in these 
experiments. H. M. D. 


The Production of Nitric Acid from Nitrogen Oxides. 
Guy B. Taytor, Juttan H. Capps, and A. 8. Coortpee (J. Ind. 
Eng. Chem., 1918, 10, 270—275).—If a mixture of nitric oxide 
with excess of air from an oxidising plant is cooled and allowed 
sufficient time to oxidise to nitrogen peroxide, it will react with 
sulphuric acid in accordance with the equation 2NO,+H,S0,= 
HNO;+ HNOSO,, and on electrolysis of the nitrososulphuric 
acid, the following reaction may take place: HNOSO,+2H,0= 
HNO, + H,SO,+H,+2 farads. In practice, however, the process 
is only efficient at first, since nitric acid or nitrososulphuric acid 
diffuses through the diaphragm and is reduced to nitric oxide with 
some free nitrogen. The chemical reactions involved in the con- 
version of nitric oxide to nitric acid in the are and ammonia 
oxidation processes are: 


(1) 2NO+0O, = 2NO,. 
(2) 2NO,+H,0'= HNO, + HNO,. 
(3) 3HNO, —= HNO,+2NO+H,0. 


Of these reactions, the first is the controlling one, and for this 
reason as much space as practicable should be allowed for the 
reaction in the plant. This reaction begins to proceed from left 
to right as soon as the gases have cooled below 600°, but is not 
complete even in the presence of a large excess of oxygen until the 
temperature reaches 200°. Since the reaction has a_ negative 
temperature coefficient, it is necessary to cool the gases as much as 
possible before entering the absorption system. [See also J. Soc. 
Chem. Ind., June. | C, A. M, 
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Amount of Phosphoric Acid in the Sea-water off Plymouth 


Sound. Donatp J. Marruews (Reprint: J. Marine Biol. Assoc. 


Tnited Kingdom, 1917, 11, 251—257. Compare A., 1916, ii, 635). 


—The amount of phosphoric acid in sea-water off Plymouth reached 
a maximum (0°06 mg. of P.O, per litre) in December, 1915; it 
then decreased irregularly to a minimum (less than 0°01 mg. per 
litre) in April—May, 1916, and again attained the same maximum 
as before-in January, 1917. This seasonal variation is probably 


due to the removal of phosphates from solution by alge, diatoms, 
W. P.S. 


The Fundamental Polyhedron of the Diamond Lattice. 
Extiot Q. Apams (J. Washington Acad. Sci., 1918, 8, 240).—The 
author has found that the convex polyhedron with a symmetry 
corresponding with the point-system of the diamond space-lattice is 
the dodecatetrahedron 4(111),(110). The arrangement of this in 
space constitutes a kind of twinning, which explains the fact that 
diamond is crystallographically holohedral, but the unit polyhedra 
are hemihedral. A. B.S. 


Oxidisable Constituents of Coal. I. J. I. Granam and J. 
Hitt (Trans. N. Eng. Inst. Min. Eng., 1918, 68, 37—54).—Coal 
from the Barnsley soft seam was extracted with pyridine at 40° 
and 60 mm. pressure in an atmosphere of nitrogen. This was 
intended to prevent or minimise the absorption of oxygen and 
pyridine by the coal, which probably occurred in previous experi- 
ments on the extraction of coal with solvents. Ten to fifteen % 
of extract was obtained. The capacity for absorbing oxygen was 
determined for the extract, the residue, and the original coal by 
Winmill’s method at 30° and 90°, both in air and an atmosphere 
of 90% oxygen. The absorption by the extract was negligibly 
small, whilst the avidity of the residue for oxygen was almost equal 
to that of the original coal. The humic and not the resinic con- 
stituent of this coal is the one responsible for tendency to 
spontaneous combustion. The extract, unlike those described by 
Wheeler (T., 1913, 108, 1713), was inert towards a photographic 
plate, whilst the residue showed a great activity, not, however, due 


to the oxidation. [See, further, 7. Soc. Chem. Ind., 262a.] 
H. J. H. 


Carbonation. II. Carbonation of Distilled Water. 
H. E. Parren and G. H. Mains (J. Ind. Eng. Chem., 1918, 10, 
279—288).—The rate of evolution of carbon dioxide from distilled 
water impregnated with carbon dioxide under pressure at 0° was 
measured by opening the bottle momentarily and noting the time 
required until the initial pressure was again shown on the pressure 
gauge. In this way, a series of simultaneous measurements of 
pressures and times was obtained, and from these data “pressure 
recovery ” curves were constructed, in which the time in minutes 
represented the abscisse and the pressure in lb. per square inch 
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in excess of atmospheric pressure formed the ordinates. With the 
exception of the first. curve corresponding with the first opening, 
in which an excessive quantity of gas was withdrawn, the curve 
showed a striking regularity, and were, in general, of a logarithmic 
type. The anticipated sudden rise of curve and sharp decrease of 
pressure were not observed. The results indicated that at a high 
pressure of carbon dioxide there is a close agreement with Henry's 
law. [See also J. Soc. Chem. Ind., June.] C. A. M. 


Theoretical and Experimental Investigations on Metallic 
Alloys. N. Parravano (Ann. Chim. Applicata, 1918, 9, 1—86), 
—The author brings together the results of investigations on 
binary, ternary, and quaternary alloys made by himself and his 
collaborators and by De Cesaris, and already published in a series 
of thirty-seven papers during the years 1910—1917. 

z. &. PB, 


The Stability of Dakin’s Sodium Hypochlorite Solution. 
Fritz Wiscuo and Franz Freisercer (Miinch. med. Woch., 
1917, 64, 1528—1529; from Chem. Zentr., 1918, i, 228).—Concen- 
trated Dakin solutions deteriorate to the extent of about 40% of 
the sodium hypochlorite in a month; they are comparatively stable 
when the amount of hypochlorite is reduced to 12°5%, but dilute 
solutions will keep better still, the decomposition being only about 
10% in two months. J.C. W. 


The Double Sulphate of Sodium and Ammonium. 
C. Maticnon and F. Meyer (Compt. rend., 1918, 166, 686—688). 
—The heat of solution of the double sulphate, 

Na,SO,,(NH,),SO,,4H,0, 
at about 15° is —13°00 Cal., from which the following heats of 
formation of the double salt may be deduced: 


(NH,).S8O, sol. + Na,SO, sol. +4H,O liq. = 
Na,SO,,(NH,).SO,,4H,O sol. + 11°04 Cal. 
(NH,).80, sol. + Na,SO, sol. + 4H,O liq. = 
Na.SO,,(NH,).80,,4H,O sol. + 5°54 Cal. 
(NH,).SO, sol. + Na,SO,,10H,O sol. = 
Na.SO,,(NH,).S0,,4H.O sol. +6H,O liq. —7°6 Cal. 


The double salt is stable in the presence of its saturated solution 
between the temperature limits of 20° and 42°, and thus the 
salt may be prepared by evaporating a solution containing equi- 
molecular proportions of the two generating salts between these 
temperatures. W. G. 


Crystals of Barium Disilicate in Optical Glass. N. lL. 
BowEn (J. Washington Acad. Sci., 1918, 8, 265—268).—Colourless, 
six-sided crystal plates with opaque white rims, which form in optical 
glass rich in barium have been identified with crystals of BaSi,0; 
prepared synthetically. The white outlines are due to minute 
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crystals which lie along the edges of the larger ones. A small 
amount of alkali disilicate appears to be contained in solid solu- 
tion in the crystals in the glass. The plates are orthorhombic 
crystals with terminal angles 100°, lateral angles 130°, good 
cleavage parallel to elongation, negative elongation and optical 
character with 2 =70°, refractive indices, y=1°617, a=1°598 in 
synthetic crystals, slightly lower in crystals in glass, isomorphous 
with K,Si,O A. B. S. 


5° 


The Ternary System, MgO-Al,O,-SiO,. G. A. Rankin 
and H. E. Merwin (Amer. J. Sci., 1918, [iv], 45, 301—325).— 
The ternary system, magnesia—alumina-silica, has been investigated 
thermally to determine the melting temperatures of the various 
phases and microscopically to identify the various crystalline sub- 
stances produced. The various boundary curves of the phases have 
been determined and the quintuple points fixed. It is shown that 
the following crystalline substances are stable in contact. with 
the liquid phase: periclase (MgO), corundum (AI,O,), tridymite 
(SiO,), forsterite (2MgO,SiO,), clinoenstatite (MgO,SiO,), spinel 
(MgO,Al,0,), sillimanite (AI,O,,8i0,), and a ternary silicate, 
2Mg0,2A1,0;,5Si0,, which may be regarded as an end member in 
the cordierite series. The last compound is unstable at its melt- 
ing point, and is considerably affected by solid solution. It has 
been observed in two forms; the »-form (unstable) crystallises from 
glass at temperatures below 950°, and is transformed at a some- 
what higher temperature into the stable (a) form. The proper- 
ties of both forms, but more especially those of the a-form, are 
very like those of the mineral cordierite. Seven quintuple points 
have been established, two of which are eutectics. The first lies 
at 1345°+5°, and is for MgO,SiO,, SiO, and the ternary compound ; 
the second lies at 1425°+5°, and is for SiO,—Al,0,,SiO, and the ° 
ternary compound. The third point lies at 1460°+5°, and is for 
Al,0,,8i0,-MgO,Al,0, and the ternary compound; the fourth 
point lies at 1370°+5°, and is for spinel—2MgO,SiO, and the 
ternary compound. Point five lies at 15360°+5°, and is for 
2MgO,Si0,-MgO,SiO, and the ternary compound. The sixth 
quintuple point is the eutectic point for 2MgO,Si0,-MgO and 
spinel. It has a melting point 1700°+25°. The last point lies 
at 1575°+5°, and is for Al,O,, spinel, and Al,O,,Si0,. The whole 
of the experiments were carried out either in a platinum resistance 
furnace for temperatures below 1600° or in an iridium furnace 
for higher temperatures. Diagrams and solid models of the system 
are given to illustrate the equilibria. J. F. 8. 


Influence of Cadmium on the Properties of Alloys of 
Copper and Zinc. Lion Guitier (Compt. rend., 1918, 166, 
735—737).—A study of the effect of introducing from 0—4% of 
cadmium into brasses containing 60% or 70% copper on the 
mechanical properties of the alloy. Values are tabulated for the 
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traction, shock, and hardness constants of the alloys, and notes 
on their micro-structure are given. [See, further, J. Soc. Chem. 
Ind., Sune.| W. G. 


Colloidal Arsenates. G. Kuiemp and J. von Gyutay (Rolloid 
Zeitsch., 1918, 22, 57—68. Compare A., 1915, ii, 256).—If 
solutions of potassium dihydrogen arsenate and zinc sulphate of 
appropriate concentration are brought together, there is no pre- 
cipitation, but a jelly containing zinc hydrogen arsenate is formed. 
The same result is obtained if the zinc sulphate solution is mixed 
with solutions of disodium hydrogen arsenate or trisodium 
arsenate which have been previously neutralised by the addition 
of hydrochloric or acetic acid. When the jellies are kept for two 
or three months, crystals begin to separate. The crystals which 
separate from the jellies prepared from trisodium arsenate 
neutralised by acetic acid have the composition 

Zn;(AsO,).,2ZnHAsO,,4H.0, 
whilst those separating from the jellies prepared from potassium 
dihydrogen arsenate or from trisodium arsenate neutralised by 
hydrochloric acid consist of zine hydrogen arsenate, 


ZnHAsO,,H,0. H. M. D. 


Sub-bromide and Sub-chloride of Lead. Henry Georcr 
Denuam (T., 1918, 118, 249—256).—The method previously 
described for the preparation of lead sub-iodide (T., 1917, 111, 29) 
has been extended to the corresponding bromine and chlorine 
compounds, the sub-bromide being obtained by the action of ethyl 
bromide vapour on lead sub-oxide at 261°, and the sub-chloride 
by the action of ethyl chloride on the sub-oxide at 311°. The two 
sub-compounds are grey in colour, fairly stable in the air, but are 
readily oxidised by bromine water or by permanganate solution. 
They are readily decomposed by acids with the formation of the 
normal salts and the metal. 

The sub-salts are sparingly soluble in water. On the assump- 
tion that the salts are completely ionised and that the ions have 
the same mobility as those of the normal salts, the electrical con- 
ductivities of the saturated solutions give 2°2 milli-equivalents per 
litre for the solubility of the sub-chloride and 0°4 milli-equivalent 
for that of the sub-bromide. H. M. D. 


The Rare Earths. V. Holmium and Dysprosium. H.C. 
Kremers and C. W. Batxe (J. Amer. Chem. Soc., 1918, 40, 
593—598. Compare A., 1917, ii, 259, and following abstract).— 
The concentration of dysprosium and holmium in a mixture 
of the yttrium earths, and the separation of holmium from 
yttrium have been studied. It is found that the fractionation 
of the bromates of the yttrium earths effects a rapid 
and efficient concentration of dysprosium and holmium. Starting 
with 12 kilos. of rare earth oxalates from gadolinite, which were 
converted into bromates, three parallel series of fifty recrystallisa- 
tions were carried out. The series showed a concentration of 
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samarium, neodymium, and praseodymium toward the insoluble 
end, dysprosium and holmium in the central portion, and yttrium, 
thulium, and erbium toward the soluble end. At this point, the 
material rich in dysprosium and holmium was removed from the 
three series, combined, and made into three new series, A, B, and 
(. Series A consisted of the more soluble fractions, and contained 
dysprosium, holmium, erbium, and yttrium. Series B contained 
the fractions richest in holmium and dysprosium, with small 
amounts of neodymium, praseodymium, erbium, and yttrium. 
Series C was composed of the less soluble bromates, and contained 
holmium, dysprosium, terbium, neodymium, praseodymium, and 
traces of erbium and yttrium. The three series were fractionated 
in parallel. The concentration of the earths in the different series 
was controlled mainly by the colour of the solutions. As the 
holmium and dysprosium became concentrated toward the less 
soluble end of series A, these fractions were added to series B, 
placing them where the fractions showed a similar colour. From 
series C, the more soluble dysprosium and holmium were removed 
and added to series B in the same way. In the same manner, 
yttrium and erbium which collected in the soluble end of series B 
were added to series A. and the neodymium and praseodymium 
from the less soluble end of B were placed in C. The three series 
were recrystallised thirty times, which caused most of the 
dysprosium and holmium to collect in series B; was eventually 
given a further sixty recrystallisations, which caused the holmium 
and dysprosium to concentrate very rapidly. A_ difficulty 
was experienced due to the repeated separation of cerium 
basic bromate as a brown sludge. It is therefore recommended 
that the cerium be removed by the sodium sulphate method before 
the fractionation commences. The separation of holmium from 
yttrium was also studied (i) by fractional precipitation with lactic 
acid, (ii) by. fractional precipitation with ammonium carbonate, 
and (iii) by fusion of the nitrates. The first two methods were 
entirely unsuccessful. The fusion of a mixture of samarium, 
yttrium, and holmium nitrates gave a rapid concentration of 
the holmium. A mixture which had an equivalent of 98°6 at 
the start gave after thirty-one fusions four end. fractions with 
equivalents 154°2—155°3. Attempts to separate holmium and 
yttrium by this method failed, and it was onlv after the addition 
of samarium that the separation became possible. J. F. 8. 


The Rare Earths. VI. Purification and Atomic Weight 
of Dysprosium. H. C. Kremers, B. S. Hopkins, and E. W. 
Encte (J. Amer. Chem. Soc., 1918, 40, 598—611. Compare 
A., 1917, ii, 259, and preceding abstract)—A short history of 
the knowledge of the element dysprosium is given in the paper. 
A quantity of dysprosium material of a high state of purity 
was further fractionated as ethyl sulphates and as bromates. 
It is shown that the ethyl sulphates are more efficient 
for the separation of dysprosium from neodymium, praseo- 
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dymium, and terbium, and that neither of the methods js 
efficient for the separation of holmium from dysprosium. The 
atomic weight of dysprosium has been determined from the ratios 
(i) dysprosium sulphate to dysprosium oxide, (ii) dysprosium oxide 
to dysprosium chloride, and (iii) dysprosium chloride to silver. It 
is shown that the octahydrate of dysprosium sulphate is not con- 
stant in composition when dried over sulphuric acid, consequently 
the ratio Dy,(SO,)o,8H,O : Dy,0, does not give trustworthy values 
for the atomic weight. The value Dy =163°83 was obtained as 
the mean of nine experiments from the ratio DyCl;:Dy.Os, but 
since, on further investigation, it was shown that the oxide pre 
pared for these experiments from the oxalate was not constant in 
composition, this value is rejected. By no method tried could an 
oxide be obtained which yielded concordant results from this ratio, 
Eight experiments were made to determine the ratio DyCl,:3Ag, 
and the value 162°52 obtained. This is put forward as the most 
likely value, and is considerably lower than the result obtained 
(164-228) previously (loc. cit.). J.F.S. 


Determination of the Velocities of Cooling necessary 
to realise the Tempering of Carbon Steels. P. CuHevenarp 
(Compt. rend., 1918, 166, 682—685).—A continuation of previous 
work (compare A., 1917, ii, 414). Using the method previously 
described (loc. cit.), and working with steels containing from 
0°2—0°8% carbon, the author has determined, for different tempera- 
tures of heating, in the diagram plotting carbon content against 
velocity of cooling, the curves which mark the limit of appearance 
of martensite. The results indicate that, from the point of view 
of the effectiveness of tempering, an insufficient velocity of cooling 
can, to a certain extent, be compensated by an elevation of the 
temperature of heating. This compensation is less adequate as 
the carbon content of the steel diminishes. [See, further, 7. Sor. 
Chem. Ind., June. | ‘ 


The Reduction of Osmium Tetroxide by Hydrogen 
Chloride. Jarostav Mitsaver (J. pr. Chem., 1917, [ii], 96, 
187—189).—During experiments the results of which indicated 
that the chlorides of most metals are without appreciable influence 
on the rate of oxidation of aqueous hydrogen chloride by free 
oxygen or air, it has been found that, contrary to the general 
belief (compare Dammer, “Handbuch,” III, p. 919), osmium 
tetroxide is reduced by concentrated hydrochloric acid with pro- 
duction of chlorine, the chemical change being representable by 
the equation 20sO, + 12HCI=20s0 + 6Cl, + 6H.O. D. F. T. 


ANALYTICAL CHEMISTRY. 


Mineralogical Chemistry. 


The Auriferous Minerals of the Cote d'Ivoire. IF. Roux 
(Compt. rend., 1918, 166, 645—646).—A sample of the metallic 
portion of a quartz, without visible gold, from Kokumbo gave on 
analysis: Au=8°63%, Bi=48-36%, Cu=1°82%, Te=37-52%, Ag= 
trace, S=3°65%. Two metallic samples from the mineral at 


Poressou were each found to contain tellurium and bismuth. 
W. G. 


Analytical Chemistry. 


Accurate Method for taking ‘‘ Aliquots '’ in Volumetric 
Analysis. Hersert E. Eastiack (J. Amer. Chem. Soc., 1918, 40, 
§20—622).—The author describes a method of taking aliquot parts 
of solutions for analysis, based on that of Miller (this. vol., ii, 80), 
which is claimed to be simpler, more rapid, and more accurate 
than Miller’s method. The newer method differs from the earlier 
one mainly in titrating the residue after the titrations have been 
made, instead of evaporating to dryness and weighing it. 

J. F.S. 


Detection and Estimation of Bromine by Magenta- 
Sulphuric Acid Reagent. G. Denicts and L. CuHetie (Ann. 
Chim. anal., 1918, 23, 81—83).—The influence of nitrous acid on 
the detection of bromine by the magenta-sulphuric acid method 
described previously (A., 1913, ii, 72) may be prevented by carry- 
ing out the test at a temperature not exceeding 16°. Five c.c. of 
the bromide solution (containing not more than 1 gram of bromine 
per litre) are treated with 4 drops of concentrated hydrochloric 
acid, 4 drops of 10% potassium chromate solution, and 1 c.c. of 
concentrated sulphuric acid; the mixture is cooled at once to 15°, 
and 1 c.c. of the magenta reagent and 1 c.c. of chloroform are 
added ; the chloroform is coloured red when the mixture is shaken, 
the intensity of the coloration depending on the quantity of 
bromine present. W. P. 8. 


New General Method for Determining Iodine in 
Inorganic and Organic Compounds. N. Tarvuai (Gazzetta, 
1918, 48, i, 1—16).—This method is based on the reaction 6FeSO, + 
3H,S0, + 21Cl,=3Fe,(SO,)3+I,+6HCl. The iodine formed is 
extracted by means of chloroform and titrated with thiosulphate, 
whilst the chlorine is determined by titrating with permanganate 
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the residual acid solution from the extraction, this containing the 
ferric sulphate and the excess of the ferrous sulphate. In this 
way, the proportions of iodine and chlorine, and thus those of 
iodine trichloride and monochloride in a solution of iodine tri- 
chloride, are obtained. 

By simple methods, the iodine in an inorganic or organic com- 
pound may be converted into iodine trichloride and then estimated 
as above. [See, further, 7. Soc. Chem. Ind., 285a.| a. EP. 


Oxidation of Sulphides with Potassium [Iodate, 
RectinaLp 8. Dean (7. Amer. Chem. Soc., 1918, 40, 619—620)— 
In a previous paper (A., 1915, ii, 480), it was shown that in the 
estimation of sulphides by oxidation with potassium iodate in the 
presence of hydrochloric acid, the amount of sulphur oxidised to 
sulphuric acid depended on the concentration of the acid, and that 
with an amount of iodate equivalent to the sulphide, the maximum 
amount of oxidation is represented by the equation 3MS+ 3KI0O, + 
12HCl — 3MCl,+2S+H,SO,+3KC1+3IC1+5H,O. It is now 
shown that with an excess of iodate and hydrochloric acid of any 
strength sufficient to prevent the hydrolysis of the iodine chloride 
formed, the whole of the sulphur is quantitatively oxidised to 
sulphuric acid according to the equation H,S+2KI0O,+4HCl — 
21C1 + H,SO,+2H,O+2KCl. The estimation is carried out as 
follows. A solution of hydrogen sulphide is treated with the 
requisite excess of potassium iodate solution and hydrochloric acid 
(6-3), and the excess of iodate estimated by means of a standard 
iodine solution. The method has also been applied to the estima- 
tion of lead sulphide; the freshly precipitated lead sulphide is 
introduced into the iodate solution, hydrochloric acid added, and 
the titration completed as before. The results in both cases agree 
within 0-1% of the theoretical value. J. F. 8. 


The Estimation of Thio-esters in Urine. Lucien Corpier 
(7. Pharm. Chim., 1917, [vii], 16, 360—363).—The author con- 
siders that Gauvin’s method (A., 1914, ii, 142) of hydrolysis of 
the thio-esters by boiling the urine with one-fifth its volume of 
hydrochloric acid for fifteen minutes gives satisfactory results in 
the estimation of these constituents in urine. W. G. 


Two Methods of Destruction of Organic Substances in 
Urine. Lucien Corpier (J. Pharm. Chim. 1917, [vii], 16, 
363—367).—In the first method, 20 c.c. of urine are evaporated to 
dryness with 4 grams of a mixture of equal parts of potassium 
nitrate, anhydrous potassium carbonate, and anhydrous sodium 
carbonate. The dry residue is intimately mixed with a further 
8 grams of the fusion mixture and fused until all the carbon 1s 
oxidised. The second method is a modification of that of Gautier 
and Clausmann for animal tissues (compare A., 1917, ii, 421). 
Twenty c.c. of urine are evaporated to dryness with 2 grams 0! 
magnesium nitrate, and the dry residue is strongly heated until 
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all the carbon is burnt off. The residue from either fusion may 
be used for the estimation of total sulphur in urine. . W. G. 


Detection of Carbon Dioxide in the Analysis of 
Carbonates or Oxalates. O. F. Srarrorp (J. Amer. Chem. 
Soc. 1918, 40, 622).—In order to detect the presence of carbon 
dioxide in the gaseous products of the action of acids on minerals, 
the author inserts a glass tube into the mouth of the test-tube; 
this tube is drawn out to a capillary fine enough to cause a drop 
of the reagent (baryta water) to remain in it, and not too fine to 
prevent bubbles of the gas being drawn upward through the liquid. 
To make the test, the gas from the test-tube is drawn through the 
baryta water by aspirating at the top of the inserted tube. The 
method may be made roughly quantitative for small traces of 
carbonates or oxalates. Two such capillaries are used ; the material 
to be examined is placed in one, and the second tube, containing 
a drop of baryta water, inserted into the mouth of the first and 
sealed to it by means of “ Khotinsky”’ cement. Then by aspirating 
a drop of 30% sulphuric acid is drawn on to the material, and the 
gas generated drawn through the baryta water. In the case of 
oxalates, 30% sulphuric acid mixed with potassium permanganate 
is used. The turbidity produced in the baryta water is compared 
with turbidities produced similarly from known amounts of 
carbonates or oxalates. J.F.S. 


Water Analysis in the Field. Grorcx W. Hezisx and A. S. 
Beurman (Philippine J. Sci., 1918, 18, [A], 1—17).—The methods 
are based on those of Leighton [U.S. Geol. Survey, Water Supply 
Paper (1905) No. 151], and bacteriological examination is also 
made. Titrations are effected with reagents in pellet form. * 
further, J. Soc. Chem. Ind., June. ] H. J. H. 


Detection of Potassium by the Use of Light Filters. 
Avois Herzog (Chem. Zeit., 1918, 42, 145).—The light filter 
recommended is prepared by coating a glass plate with a gelatin 
solution containing a mixture of the two dyes patent blue and 
tartrazin in such proportion that each sq. metre of glass shall 
have on it 3°9 grams of the former and 2-5 grams of the latter 
dye. Viewed through this screen, the potassium flame appears 
.bright red surrounded by a yellowish-green fringe. Rubidium is 
the only other element which gives a coloration similar to that 
shown by potassium. Green and violet dyes may be used for the 
purpose, but preference is given to the mixture mentioned. 


W. P.S. 


Iodide Titration of Silver Nitrate with Palladous 
Nitrate as Indicator. Louis Scunemwer (J. Amer. Chem. Soc., 
1918, 40, 583—593).—The Volhard method for the volumetric 
estimation of silver is interfered with by the presence of certain 
metals and loses its sensitiveness for very dilute solutions. The 
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author describes a method whereby silver solutions may be titrated 
with iodide in the presence of such metals and in very dilute solu. 
tion by use of a solution of palladous nitrate as indicator. The 
indicator is prepared by dissolving 0°06% of palladous nitrate jn 
16% nitric acid; it is found advisable to use a protective colloid 
along with the indicator to prevent the occlusion of potassium 
iodide or silver nitrate. For this purpose, a 5% solution of gum 
arabic is found most advantageous. The indicator is converted 
by the first excess of iodide into palladous iodide, which gives a 
red cdlour to the solution; this action is sensitive to 1 part in 
500,000. This method is further to be recommended on account 
of the accuracy and easy reproducibility with both W/10- and 
N/1000-solutions. The author discusses at some length the 
possible errors of the method, and gives full details of the pro 
cedure to be adopted for V/10- and V/1000-solutions. J. F.S§. 


Field Methods for the Determination of the Total 
Hardness of Water. A. 8S. Benrman (Philippine J. Sci., 1918, 
13, [A], 21—-27).-Blacher’s method of titration with potassium 
palmitate has been adapted to field conditions. The water is 
titrated with standard pellets of the reagent. [See, further, /. 
Soc. Chem. Ind., June.]| H. J. i. 


Analysis of Glass. L. Ronner (Ann. Falsif., 1918, 11, 


26—31).—A scheme is given for the analysis of glass containing 
silica, iron, aluminium, manganese, calcium, magnesium, potassium, 
and sodium. The usual methods of separating and estimating these 
constituents are employed. [See, further, J. Soc. Chem. Ind., 


1918, 266a.] W. P. 8. 


Estimation of the Reducing Power of Urine, both free 
from and containing Dextrose, by means of an Alkaline 
Glycerol-Copper Solution. H. Rvoss (Zeitsch. physiol. Chem., 
1918, 101, 131—164).—The method previously described (A., 1917, 
ii, 549) is modified by employing a glycerol—copper solution and by 
using always the same volume of urine with varying quantities of 
copper solution instead of maintaining a constant volume of the 
latter and varying the former. The glycerol—-copper solution is 
prepared by dissolving 3°464 grams of copper sulphate in 10 c.. 
of hot water, cooling, and adding 15 c.c. of glycerol and 22 c.c.° 
of sodium hydroxide solution (D 1°357). The mixture is again 
cooled, 5 c.c. of a 30% potassium thiocyanate solution added, and 
then the volume brought to 100 c.c. by the addition of 25% sodium 
chloride solution. For an estimation, 5 c.c. of urine are treated 
with from 0:1 to 1 c.c. of the new reagent, and, after boiling, the 
end-point determined in the manner previously described (loc. cit.). . 
The amount of copper solution is varied until it is exactly reduced 
by the dextrose or other reducing substances present in the urine. 

Attention is directed to the fact that the reducing power of 
urine free from sugar is proportional to D—1, where D is the 
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specific gravity of the urine, and that the urine may be freed from 
substances containing nitrogen by treatment with an excess of the 
Patein-Schéndorff mercuric nitrate reagent (A., 1908, ii, 311), the 
excess of mercury being subsequently removed by precipitation with 
alkali followed by zinc dust. H. W. B. 


Copper-Phosphate Mixtures as Sugar Reagents. A 
Qualitative Test and a Quantitative Titration Method for 
Dextrose in Urine. Orro Forin and W.S. McEttroy (J. Biol. 
Chem., 1918, 38, 513—519).—The qualitative reagent is prepared 
by dissolving 100 grams of sodium pyrophosphate (U.8.P.), 30 
grams of crystallised disodium hydrogen phosphate, and 50 grams 
of anhydrous sodium carbonate in about a litre of water, and add- 
ing 13 grams of copper sulphate previously dissolved in about 
200 c.c. of water. The solution appears to keep indefinitely and 
is cheaply prepared. To test for reducing sugars, 5 c.c. of the 
reagent are placed in a test-tube, five to eight drops (not more 
than 0°5 c.c.) of the urine added, and the mixture boiled for one 
minute, or heated in boiling water for three to five minutes. 
Minute traces of sugar are indicated by various grades of turbidity, 
larger amounts by unmistakable precipitates of cuprous oxide. A 
slight turbidity occurring after cooling may be due only to the 
reducing action of normal urine. 

For quantitative estimation, the only solution required is an 
acidified copper sulphate solution containing 60 grams of crystal- 


lised copper sulphate and 4 c.c. of concentrated sulphuric acid per 


litre. Five c.c. of this solution correspond with 25 mg. of dextrose 
or levulose, 45 mg. of anhydrous maltose, or 40°4 mg. of anhydrous 
lactose. The other necessary reagent is a dry mixture containing 
100 grams of crystallised disodium hydrogen phosphate, 60 grams 
of dry sodium carbonate, and 30 grams of sodium or potassium 
thiocyanate. The authors recommend the titrations to be made 
in test-tubes, using undiluted urine. This simplification is made 
possible by attaching to the tip of an ordinary 25 c.c. glass- 
stoppered burette another tip consisting of a glass tube drawn out 
at one end to an almost capillary bore, and delivering between 
forty-five and fifty-five drops of urine per c.c. If the burettes 
carrying accessory tips are filled by suction, the necessity of rinsing 
the burette with the sugar solution to be titrated is avoided, which 
can be proved by filling the burette with water after it has just 
been emptied from a urine containing 5% of sugar. On testing 
the water in the lower part of the burette, it is found to be quite 
free from sugar. To carry out an estimation, 5 c.c. of the copper 
reagent and 4 to 5 grams of the dry salt mixture are heated in a 
test-tube until a clear solution is obtained (a pebble is added to 
prevent bumping). Twenty-five drops of urine are run in from 
the burette, and the mixture gently boiled for two minutes. If 
the solution is still blue, more urine is run in, boiling for one minute 
after each addition, until the solution is colourless. From the 
total number of drops, the volume of urine added can be computed, 
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and hence the percentage of dextrose in the urine. ‘The results 
of the titration should be confirmed by a repetition, in which the 
first addition of urine should be only two or three drops less than 
the full amount of urine required. The total period of boiling 
must not be less than four or more than seven minutes. 

The presence of albumin in the urine does not obscure the end- 
point of the titration. The use of the test-tube instead of a flask 
or beaker greatly retards the reoxidation of the cuprous oxide and 
materially aids the rapid performance of the test. If desired, a 
5 c.c. burette graduated in 0-02 c.c. divisions may be used instead 
of the ordinary burette with capillary tip described above. 

H. W. B. 


Estimation of Lactose in Milk. Orro Foun and W. Denis 
(J. Biol. Chem., 1918, 33, 521—524).—The authors describe two 
methods, based on titration and colorimetry respectively, the 
former being considered to give the more nearly accurate results. In 
the titration method, the reagents and apparatus described for the 
estimation of dextrose in urine (preceding abstract) are employed, 
and neither the protein nor the fat is previously removed from 
the milk. The milk is simply diluted with water (1:4) and added 
directly to the copper—phosphate solution, boiling being continued 
rather longer than in the estimation of dextrose. 

For the colorimetric estimation, a modification of Dehn and 
Hartman’s method (A., 1914, ii, 223) is described which is based 
on the colour developed when an alkaline solution of lactose in 
saturated picric acid is heated for a fixed time at 100°.  [See, 
further, J. Soc. Chem. Ind., 278a.| H. W. B. 


Estimation of Dicyanodiamide in Old Calcium Cyan- 
amide. H. Kapren (Zeitsch. angew. Chem., 1918, 31, 31—32).— 
A sample of very old calcium cyanamide was found to be free from 
cyanamide nitrogen; the dicyanodiamide nitrogen was estimated 
by Caro’s and by Hager’s methods. The results obtained by these 
two methods did not agree (compare Hager and Kern, A., 1916, 
ii, 687), and the author suggests that the difference may be due, 
in part, to the presence of urea in the sample. This is confirmed 
by the results of analyses of mixtures of urea and dicyanodiamide; 
urea has less effect on the results obtained by Caro’s method than 
it has on those found by Hager’s method. W. P. 8. 


The Spectroscopic-quantitative Estimation of Uro 
chromogen. Travcorr BaumGirret (Biochem. Zeitsch., 1918, 
85, 162—170).—The author gives a modification of the method 
of Weiss for the estimation of urochromogen by oxidation with 
potassium permanganate, in which the colorimetric method adopted 
by Weiss is replaced by the detection of excess of permanganate 
spectroscopically. The method has been applied to the determina 
tion of the urochromogen output in the urine in certain patho 
logical cases. Ss. B. 8. 
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General and Physical Chemistry. 


Double Refraction and Optical Activity of Liquid- 
Crystalline Substances. Ferix Srumpr (Jahr. Radioakt. Elek- 
tronik, 1918, 15, 1—64).—A useful and detailed résumé, including 
bibliography, of the work since the earlier résumé in the same 
journal by R. Schenck in 1909, is given in six chapters, entitled: 
(1) Double refraction of inactive and active substances. (2) Rota- 
tion of plane of polarisation. (3) Theory of uniaxial active 
absorbing crystals. (4) Observations on the state of polarisation 


oblique to the axis of the advancing waves. (5) The theory of 


M. Born and its experimental examination. (6) The action of the 
magnetic field on liquid—crystalline substances. F. 8. 


Anomalous Molecular Distribution in Mixed Crystals 
as the Cause of their Anomalous Double Refraction. G. 
TamMANN (Nachr. K. Ges. Wiss. Géttingen, 1917, 226—235; from 
Chem. Zentr., 1918, i, 567).—A consideration as to the cause of 
the internal strains to which the anomalous optical properties of 
some mixed crystals have been attributed. It is not very probable 
that during rapid crystallisation correct distribution of the com- 
ponents can occur completely so that the blending is entirely con- 
sistent with the symmetry of the space lattice. The disturbance 
in the molecular distribution will cause a reduction in the linear 
velocity of crystallisation and a deviation in the properties of the 
mixed crystal from those expected from its symmetry; both these 
efects are frequently observed. If an anomalous mixed crystal 
represents an unstable system, the solubility should be least for 
the normal mixed crystal, as has, indeed, been observed. It is 
calculated that the alteration in solubility to be expected from 
the effect of the internal strains in a certain case is 0°3%, whereas 
the observed difference in solubility may attain 50%. According 
to this result, the abnormal arrangement in the crystal lattice 
exerts a direct influence, and not merely an indirect effect on 
account of the internal strains. D. F. T. 


Electrical Double Refraction in Liquids. C. BrrcHoim 
(Ann. Physik, 1917, [iv], 54, 511—518).—The author discusses 
the question of the dependence of the electrical double refraction 
om the composition and constitution of organic compounds, and 
points out that Kerr’s constant cannot be considered to offer a 
stitable basis for the comparison of different substances. In place 
of Kerr’s constant B, the quantity B, = BAnM /(K + 2)®(n?+2)%d is 
proposed, A being the wave-length of the light used, n the ordinary 
refractive index, M the molecular weight of the substance, K the 
dielectric constant, and d its density. The quantity 54B, repre- 
sents the “electrical double refraction of the molecular refraction ” 
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for a layer of liquid 1 cm. in thickness and an electrostatic field 
of unit intensity. The values of B, for a number of substance 
are compared, and from this it would seem that in the case of 
aromatic compounds which have similar absorption spectra, the 
value of B, varies but little with the nature of the substituent 


element or group and its position in the benzene ring. 
H. M. D. 


The Light Emission of Gases and Mixtures of Gases 
by Electric Discharges. L. Hamsurcer (Proc. K. Akad. 
Ww ctensch. Amsterdam, 1918, 20, 1043—1048).—A summary is 
given of experiments in which the effect of pressure and of the 
intensity of the electric discharge on the emission spectra of certain 
gases and gas mixtures was examined. 

The observations made with nitrogen, hydrogen, neon, and 
helium show that the intensity of the lines and bands is propor- 
tional to the energy of the discharge, and that the maximun 
emission is displaced towards the ultra-violet when the pressure is 
decreased. Argon behaves quite differently, and the nature of the 
divergence depends on whether the red or the blue spectrum is 
emitted. If the intensity is plotted against the strength of the 
current, curves are obtained which are concave or convex to the 
current axis, according to whether the red or the blue spectrum is 
considered. 

Observations made on mixtures of non-reactive gases show that 


there is generally a shift of the maximum towards the ultra-violet. 
which may be interpreted in terms of the pressure effect referred 
to above. In the case of mixtures of gases which react with each 
other, the observations show that new bands make their appear- 
ance in the discharge spectrum. H. M. D. 


Absorption of Ultra-violet Rays by Phenyl Derivatives 
of Methane. G. Masson and A. Faucon (Compt. rend., 1918, 166, 
819—821).—A study of the absorption spectra of benzene, toluene, 
and di- and tri-phenylmethanes. The results indicate that benzene 
and the three phenyl derivatives of methane show a general trans 
parency for the radiations extending from the visible spectrum to 
A =270 and a selective absorption for the radiations from \=2%) 
to A=230. This selective absorption varies with the different com- 
pounds, and the characteristic spectrum of benzene with its narrow 
bands and its undulating aspect is not found in the phenyl deriv- 
atives of methane. Their bands are less numerous, often slightly 
displaced, and do not all appear at the same time. The trans 
parency diminishes as the molecular weight increases. W. G. 


Confirmation of van't Hoff's Hypothesis. Optical 
Superposition in the Meta-saccharins and Related 
Substances. Epwin A. Hit (J. Amer. Chem. Soc., 1918, 40, 
764—773).—The question of the validity of the principle of optical 
superposition has been examined by reference to the rotatory 
powers of the four meta-saccharins and of their strychnine, brucite, 
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and quinine salts. It is shown that the specific and molecular 
rotations may be satisfactorily represented as the algebraic sums 
of three constants corresponding with the active a-, y-, and 3-carbon 
atoms. The calculated constants for the a- and y-carbon atoms 
are very nearly the same for all the salts, but differ considerably 
from the a- and y-constants for the saccharins themselves. This 
is quite in accordance with the fact that ring structure is present 
in the saccharins, whilst the salts are characterised by chain struc- 
ture. The sum of the activities of the 5-carbon atom and the 
active base remains constant for the four salts corresponding with 
each of the three bases, but changes its value with the nature of 
the alkaloid. 

By using the average values of the constants and calculating the 
specific rotations of the twelve salts, it is found that the average 
differences between the calculated and observed rotations are 0°94° 
for the strychnine salts, 0-25° for the brucine salts, and 0-22° for 
the quinine salts. 

Reference is made to other recorded data which afford evidence 
of the validity of the principle of optical superposition. 

H. M. D. 


Action of Light-rays on Organic Compounds and the 
Photosynthesis of Organic from Inorganic Compounds 
in Presence of Inorganic Colloids. Brnsamin Moore and 
1, A. WeBstTER (Proc. Roy. Soc., 1918, [B.| 90, 168—186).—In 
the formation of formaldehyde from carbon dioxide in light in the 
presence of an inorganic catalyst, it is shown that the action 
depends, not only on the specific character of the catalyst, but also 
m its state of aggregation. Exposure of formaldehyde solutions 
to light lead to the formation ‘of condensation products which 
reduce Benedict’s solution. The relationship between the osmotic 
ergy and thermochemical] relations in reversible reactions of this 
description is discussed. The authors also discuss generally the 
formation of formaldehyde by phytochemical decomposition of 
more complex substances. S. B.S. 


The Parent of Actinium. Freprrick Soppy and Joun A. 
Cranston [and, in part, Apa Hircuins] (Proc. Roy. Soc., 1918, 
[4.] 94, 384—404).—The history of the long search for the parent 
i actinium, and of the various theories that have been framed 
connect it with uranium, is dealt with in full. The present 
work was undertaken to test the hypothesis that actinium is pro- 
iued from “eka-tantalum,” the missing element between uranium 
id thorium in the Periodic Table, by its disintegration in a slow 
‘tay change, giving actinium. Eka-tantalum is probably the pro- 
duct of uranium-Y, discovered by Antonov (A., 1911, ii, 844; 1914, 
1,17), and it should be isotopic with. uranium-X, or: brevium. 

It was found that uranium-X, could be effectively separated 
fom uranium-X,, isotopic with thorium, by distillation at a dull 
td heat in chlorine charged with carbon tetrachloride vapour, the 
muum-X, volatilising. The attempt was made to separate eka- 
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tantalum from pitchblende similarly. About 500 grams of a ver 
pure Indian pitchblende (U,;0, 86%, PbO 11°9%, ThO, 1°9%, Sid, 
0°6%) similarly treated gave three sublimates, the first after twenty. 
two hours, the second after ninety hours further, and the last 
[prepared by (Miss) A. Hitchins] after six hours at a much higher 
temperature. These sublimates were kept under observation for 
the growth of actinium, from which they were initially free. The 
presence of actinium was tested for by means of its characteristic 
active deposit. The second sublimate, in the course of one thousand 
days, produced a quantity of actinium twenty times greater than 
could be with certainty detected. So far as can yet be seen, the 
rate of growth of actinium appears to be linear with the time, 
pointing to a direct production. The other preparations have re. 
mained free from actinium. Another preparation, from Joachims 
thal pitchblende, treated similarly, gave a sublimate also giving 
actinium with time. For the second sublimate from Indian piteh- 
blende, the attempt was made to compare the quantity of actinium 
present after 2°5 years with that in the originating pitchblende. 
The amount of actinium present was found to be the same as that 
in 0°25 gram of the pitchblende. On the assumptions (1) that the 
actinium is produced in a direct change, (2) that the sublimate 
contained all the parent of actinium present in the original 
mineral, the period of average life of actinium is calculated to be 
5,000 years. The quantitative measurement by  radio-active 
methods of minute quantities of actinium by means of its emana- 


tion and active deposit presents difficulties which have not been 
completely overcome. The work supports the theory of the origin 
of actinium, referred to at the beginning, but does not finally 


establish it to the exclusion of all other possible modes of origin. 
F. 8. 


Mobilities of Ions in Air, Hydrogen, and Nitrogen. 
Kta-Lox Yen (Proc. Nat. Acad. Sei., 1918, 4, 91—97).—The 
mobilities of the positive and negative ions in air, hydrogen, and 
nitrogen have been measured at various pressures and for widely 
different potentials. The results show that the mobility varie 
inversely as the pressure, and that the product of these quantities 
is independent of the strength of the field in the case of both 
positive and negative ions. The results are discussed with reference 
to the constitution of the ions, and the author contends that they 
afford support for the view that the ions consist of a single atom 
or molecule, as opposed to the cluster hypothesis according to which 
an 10n Is supposed to consist of a relatively large group of satellite 
molecules. The fact that the mobility of the negative ions is il 
all cases greater than that of the positive ions can be readily ex- 
plained in terms of the simple ion hypothesis when the relative 
magnitude of the forces acting between neutral: molecules and ions 
of opposite sign is taken into account. This attractive force is 
greater for the positive ion, and, in consequence, the effective meal 
free path of the positive ion is less than that of the negative ion. 
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The reduced mean free path involves a diminution in the mobility 


of the positive ions as compared with that of the negative ions. 
H. M. D. 


Mobilities of Ions in Vapours. Kia-Lox Ysrn (Proc. Nat. 
jead. Sci., 1918, 4, 106—109).—The mobilities of the positive and 
negative ions in sulphur dioxide, acetaldehyde, ethyl chloride, ethyl 


ousand J alcohol, pentane, acetone, ethyl acetate, ethyl iodide, and methyl 
r than f@ jdide have been measured at various pressures. The mean values 
mn, the HH obtained show that the mobility of the negative ion is slightly 

time, J vreater than that of the positive, except in the case of ethyl iodide, 


ive re Hi for which the observed values are the same. The ratio of the 
chims. J mobilities of the oppositely charged ions in these vapours is much 
giving # maller than the ratio found in the case of air, hydrogen, and 
pitch: #@ nitrogen, and is quite in accordance with the assumption that the 
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ions are simple in type (compare preceding abstract). H. M. D. 


The Distribution of Radioactive Gases in the Free 
Atmosphere. Victor F. Hess and Witnetm Scumipr (Physzkal. 
Jeitsch., 1918, 19, 109—-113).—F rom the point of view of present 
knowledge of the interchange going on in the free air by virtue 
of the random molecular motion, the law for the distribution with 
height of a radioactive gas in the atmosphere and the comparison - 
of the amount at any altitude with that present at the earth’s 
surface have been worked out. The calculated values agree with 
such observations as have been made for the radium emanation, 
o far as the order of magnitude is concerned. The calculated 
values, for the height in which the quantity of the radioactive 
material per gram of air is reduced to half the value at the 
surface, are: 

Radium emanation and its short-lived products, about 1200 
metres. 

Radium-) and subsequent products, uniform up to 10 kilometres. 

Thorium emanation and thorium-A, 2 to 3 metres. 

Thorium-B and subsequent products, 100 to 150 metres. 

Actinium emanation and actinium-A, 0°5 to 1 metre. 

Actinium-B and subsequent products, 10 to 20 metres. 

_ The total quantity of radium emanation in the whole atmosphere 
is estimated as between 1°6 and 2°3 x 107 Curies. F. S. 


Attempted Separation of Isotopic Elements by means 
of Fractional Diffusion. H. Lacus, M. Naprarowska, and 
L. WERTENSTEIN (Compt. rend., Soc. Sci. Warsaw, 1917, 9, 
670—672; from Chem. Zentr., 1918, i, 416).—In an attempt to 
separate the isotopes 7, and U, by the fractional diffusion of a 
‘olution of uranyl nitrate, no difference was observable between 
the radioactivity of the diffusate and of the original substance. 
If there is any difference between the diffusion coefficients of the 
two isotopes, it cannot be greater than 1°5%. D. F. T. 
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Can the Production of Electricity by Organic Substances 
and Living Tissue be Explained by own Thermo. 
dynamic Laws? R. Beutyer (Zeitsch. Elektrochem., 1918, 24, 
94—-100).—Polemical against Baur and Kronmann (A., 1917, ii, 
231). It is shown that the production of the current in two-phase 
liquid elements can be explained thermodynamically, and, conse. 
quently, the production of the biological current can also be 
explained in the same way. It is claimed that the absorption 
theory of Baur, which is put forward to take the place of the 
thermodynamic theory, is therefore superfluous, and, furthermore, 
unproved. J. F. 8. 


Can the Production of Electricity by Organic Substances 
and Living Tissues be Explained by known Thermo. 
dynamic Laws? [Emit Baur (Zeitsch. Elektrochem., 1918, 
24, 100—101).—Polemical, an answer to Beutner (see preceding 
abstract). J. F. 8. 


Potentials of the Bismuth-Bismuth Oxychloride and the 
Copper-Cuprous Chloride Electrodes. Arrnur A. Norms 
and Mine Cuow (J. Amer. Chem. Soc., 1918, 40, 739—763).— 
The normal potentials have been derived from measurements of 
the #.M.F. of cells formed by combination of the bismuth oxy- 
chloride and cuprous chloride electrodes with the hydrogen elec- 
- trode and with each other. The mean values obtained for the 
normal potential of the bismuth oxychloride electrode are —0°1635, 
—0-1599, and —0°1563 volt at 15°, 25°, and 35° respectively. The 
corresponding values for the cuprous chloride electrode are —0°1263, 
—0-1200, and —0-1132 volt respectively. 

From the temperature coefficients of the electrode potentials, the 
authors have calculated the heat changes accompanying the 
chemical reactions. The results are expressed in the equations 


hp - 

3/2H, + 3CuCl = 3Cu + 3H + 3C1+21570 cal. 
+ an 

3/2H, + BiOC]=Bi+H,O+H+Cl+18500 cal. 


oe - 
Bi + 3CuCl + H,O = 3Cu + BiOCl + 2H + 2Cl + 2825 cal. 

By measuring directly the heat of the reaction between metallic 
tin and bismuth oxychloride, and also of the reaction between tin 
and cuprous chloride in presence of dilute hydrochloric acid, the 
value found for the last of the above reactions is 7390 cal., which 
is very much larger than that indicated by the potential measure 
ments. The discrepancy has not yet been accounted for. 

The equilibrium corresponding with the equation Bi+3CuCl+ 


+ ae . 
H,O = 3Cu+BiOCl+2H+2Cl has been determined by expert 


+ a 
ments at 75°. The constant A,,=[H]}.[Cl]? has the value 
2°10 x 10-8. H. M. D. 


Electrical Endosmose. II. T. R. Brices, H. 8. Brennen, 
and H. L. Pierson (7. Physical Chem., 1918, 22, 256-272. Com- 
pare A., 1917, ii, 236)—An improved form of electro-osmometet 
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is described which consists essentially of a horizontal tube contain- 
ing the diaphragm, in close proximity to which are the electrodes, 
which pass through vertical side tubes which permit of the escape 
of gases generated during the passage of the current. The anode 
and cathode compartments are also connected through a narrow 
tube which contains an air bubble. This tube is provided with a 
sale, and the rate at which the bubble moves along the tube 
affords a measure of the electro-endosmotic flow. 

Measurements have been made which show the dependence of 
the effect on the applied potential difference, the temperature, and 
on the nature of the diaphragm and of the dissolved electrolyte. 

The rate of endosmotic flow is proportional to the applied 
difference of potential. For a given potential, it increases with 
rise of temperature, the rate of increase being somewhat smaller 
than that of the fluidity. 

The results obtained in the investigation of dilute acid and 
alkaline solutions confirm the observation, made by Perrin, that 
the direction of flow undergoes reversal on passing from an acid 
to an alkaline solution. With a carborundum diaphragm, the 
isoelectric point was found to correspond with a very slightly acid 
solution. Sharp reversals were also obtained with alundun and 
also with diaphragms of gelatin and agar jellies. With powdered 
glass, no reversal was obtained. 

Observations made with various copper salts are also recorded, 
and the bearing of the electro-endosmotic effects on the electrical 
and adsorption theories of dyeing is discussed in reference to some 
experiments made with acid and basic dyes. H. M. D. 


The Abnormality of Strong Electrolytes. I. Electrical 
Conductivity of Aqueous Solutions. JNanenpra CHANDRA 
Guosu (T., 1918, 113, 449—458).—The fact that the ionisation 
of strong electrolytes, as measured by the electrical conductivity 
or osmotic methods, does not vary with the dilution in accordance 
with the requirements of the law of mass action, is supposed to 
be due to the invalidity of the fundamental idea underlying the 
Arrhenius ionic theory. According to the author, strong electro- 
lytes are completely ionised, and there is no question of an equil- 
ibrium between ions and unionised molecules. The relations 
between the ions are determined solely by the electrical forces act- 
ing between the ions, and the interior of a solution of a strong 
electrolyte is characterised by a certain potential, A, which affords 
a measure of the work which is required to remove the ions from 
the influence of their mutual attractive forces. By application 
of the kinetic theory, it may be inferred that ions become “ free ” 
when their velocity exceeds a certain critical value. The fraction 
of the free ions is equal to e-4/"RT, in which n is the number of 
lons formed from a molecule of the electrolyte. Denoting the 
Avogadro number by WN, then the number of free ions is 
nNe~A/nRT At infinite dilution A=0, and the number of free 
lons=nNV. From this follows 4=nRTlog.u /py (1). 

Assuming that the marshalling of the ions in solution corre- 
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sponds with the arrangement of the atoms in the crystallised 
electrolyte, and that the component ions form a _ completely 
saturated electrical doublet, it is possible to calculate A from the 
charge F carried by the ions and r their distance apart. In the 
case of a binary electrolyte, the equation is A =H*/Dr, where )) 
is the dielectric constant of the solvent medium and r= J/v/2N (2). 
From equations (1) and (2), the value of «, may be calculated for 
varying dilutions, and it is shown that the calculated values are 
in close agreement with those found by experiment between »=1( 
and v=5000. The agreement is also good in the case of ternary 
electrolytes. For bi-bivalent electrolytes, agreement is found for 
dilutions between v=10 and v=100, but at v=1000 the observed 


conductivities are much greater than those calculated from the: 


author’s formula. The discrepancy is said to be due to hydrolysis, 
On account of the diminution of the dielectric constant with 
rise of temperature, the value of p,/mu, should decrease. The 
observed diminution for potassium chloride at 100° is shown to be 
in satisfactory agreement with that calculated from the author's 
formula. H. M. D. 


‘‘The Magnetic Properties of Zinc Blende and some 
other Minerals."’ [F. Srurzer, W. Gross and K. Bornemany 
(Metall und Erz, 1918, 15, i, 1—9).—A method is described for 
measuring the magnetic susceptibility of paramagnetic minerals 
such as zinc blende, and a list of values of this constant given for 


fifty-three samples. F. C. T. 


Theoretical and Experimental Investigation of the 
Thermal Conductivity of Mixtures of Gases. Sopnus 
Weser (Ann. Physik, 1917, [iv], 54, 481—502).—The theory of 
the thermal conductivity of gas mixtures is discussed in reference 
to the experimental] data recorded in the literature. New measure- 
ments have been made for mixtures of hydrogen and carbon 
dioxide and of nitrogen and argon, and it is found that the results 
may be satisfactorily represented by the formula 

K=K,/(1+Ap,/p,)+ Ky/(1+ Bp,/ ps), 

in which K, and K, are the thermal conductivities of the con- 
stituent gases, p, and p, the partial pressures of the components 
in the mixture for which the conductivity is XK, and A and B are 
empirical constants. These constants differ very widely from those 
which are indicated by theory. In the case of mixtures of 
hydrogen and carbon dioxide, the values of the constants indicated 
by theory are A=1°01 and B=2°56, whilst the empirical values 
which satisfy the experimental results are A =2°70 and B=0'40. 
For mixtures of nitrogen and argon, the empirical] values are 
A=1:07 and B=0°95. Since the constants are in this case nearly 
equal, it follows that the thermal conductivity of mixtures is 
approximately given by the mixture formula, according to which 
K=K,.p,/(p, + Pe) + Ko - po/ (P+ Pr). H. M. D. 


Theory of Specific Heats. Cart Drucker (JZeitsch. 
Elektrochem., 1918, 24, 83—84).—Polemical, in which the author 
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criticises the method employed by Jankowsky (this vol., ii, 59) in 
deducing certain relationships for the specific heat of gases. The 
deductions drawn from the mathematical expressions are also 
criticised. J. F.S. 


Specific Heat at Low Temperatures. IV. Measurements 
of the Specific Heat of Liquid Hydrogen. Preliminary 
Results on the Specific Heat of Solid Hydrogen and on 
the Heat of Fusion of Hydrogen. W. H. Kesgsom 
and H. Kamertincu Onnes (Proc. K. Akad. Wetensch. Amster- 
dam, 1918, 20, 1000—1004. Compare A., 1916, ii, 371).—The 
apparatus previously described has been used in the determination 
of the specific heat of liquid hydrogen. According to the most 
complete of several series of measurements, the atomic heat in- 
creases from 1°75 at 14°82° (abs.) to 2°26 at 20°11°. 

The data obtained for solid hydrogen gave a mean value of 0°64 
at 12°55° for the atomic heat, and for the latent heat of fusion 
the value 15 was obtained as the mean of two experiments. 


H. M. D. 


Specific Heats of Lead-Antimony Alloys. RK. Durrer 
(Physikal. Zeitsch., 1918, 19, 86—88).—-Within the limits of ex- 
perimental error, the specific heat of alloys of lead and antimony 
agrees with that calculated from the specific heats of the components 
by the simple mixture rule. The specific heat (between 0° and 
100°) is actually represented by the equation 

S =0°04965 — 0°0001884 p, 
where p is the percentage of lead in the alloy. The freezing-point 
diagram for this pair of metals shows that there are two curves 
meeting in a eutectic point at 249°. H. M. D. 


Atomic Heats of Tungsten and Carbon at Incandescent 
Temperatures. A. G. Worruine (J. Franklin Inst., 1918, 185, 
i07—708).—Many of the theories, based on the quantum hypo- 
thesis, for explaining the variation of the atomic heat with tem- 
perature, lead to the value 5°95 cal. per gram-atom degree as the 
upper limit for this quantity. With the object of testing these 
conclusions, the atomic heats of tungsten and carbon have been 
determined at high temperatures. The elements were used as 
filaments contained in closed globes at constant pressure; the 
heating was electrical, and the rate of cooling was determined by 
means of a potentiometer and a pendulum which operated switches 
at various points in its path. In the case of tungsten, the atomic 
heat is shown to vary almost linealily from 6-25 cal. per gram- 
atom degree at 1200° to 7°35 cal. per gram-atom degree at 2400°. 
That is, at these temperatures it has an atomic heat which is con- 
siderably above the theoretical maximum value, 5°95. In the case 
of carbon, the value varies from 5°35 at 1200° to 6°05 at 2000°. 

J. F. S. 


Melting Point Apparatus. J. C. Hisserr and W. F. 
Tuompson (Analyst, 1918, 48, 216).—A test-tube, 7 inches by 1°4 


12* 


ii. 218 ABSTRACTS OF CHEMICAL PAPERS. 


inches, is supported in a clamp and closed by a cork; the thermo. 
meter is attached to a glass tube passing through the cork. The 
stirrer also passes through a slot in the cork and is supported by 
rubber rings connected with a bent wire fixed to the clamp stand. 
The burner is provided with a glass wind-screen. W. P.S. 


Sulphur as a Cryoscopic Solvent. E. Beckmann and ©. 
PuatzMann (Zeitsch. anorg. Chem., 1918, 102, 201—214).—In 
spite of the facility with which it undergoes transformation into 
allotropic modifications, sulphur can be successfully used as a 
eryoscopic solvent if certain conditions are fulfilled. Soon after 
having been melted, the freezing point of sulphur is about 119° 
but after it has been kept for some hours at a temperature just 
above its melting point, the freezing point falls to 114°5°, and in 
this condition the sulphur is suitable for cryoscopie determina- 
tions. The apparatus and method employed have been previously 
described (A., 1897, ii, 88). 

The cryoscopic constant of sulphur was determined by means 
of a number of organic compounds, bromoform (229°3), phenyl- 
thiocarbimide (226°6), naphthalene (211°4), diphenyl (208°4), 
thymol (206°4), quinoline (205°7), B-naphthol (205°2), and aniline 
(201°8), the mean value of X being 213. The latent heat of fusion 
w, calculated from van’t Hoff’s equation, is 14°1 gram cal., a value 
somewhat higher than that determined experimentally for mono 
clinic sulphur. In accorda»ce with its low dielectric coefficient, 40, 
sulphur shows no dissociating power. Substances of an acidic 
character like pcresol and a-naphthoic acid show a tendency to 
associate to double molecules, the value of XA falling with in- 
creasing concentration. 

The “natural” m. p. of sulphur, 114°5°, corresponds with a 
content of about 3°6% 8,. The observation of A. Smith (A., 1907, 
ii, 20), that the attainment of a steady m. p. by sulphur is delayed 
by sulphur dioxide and accelerated by ammonia, is confirmed. 
Organic compounds of a neutral or acidic character resemble t'e 
former, whilst basic substances, such as pyridine and aniline, re 
semble ammonia in their behaviour. These substances act cata- 
lytically by delaying or accelerating the formation of §,, which 
may itself, however, be formed from §8,. 

Arsenic trisulphide in sulphur has the simple molecule As,S,, 
but tends to polymerise with increasing concentration. Selenium 
tetrachloride shows a molecular weight of half the normal value, 
and this is attributed to the formation of selenium and sulphur 
monochlorides. ’ E. H. R. 


Measurement of Low Temperatures. XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the 
Boiling Point and between the Boiling Point and the 
Critical Temperature. P. G. Carn and H. KAmertincH Onn®s 
(Proc. K. Akad, Wetensch. Amsterdam, 1918, 20, 991—999. Com- 
pare A., 1914. ii, 27).—An improved form of helium gas thermo 
meter is described, and an account is given of the apparatus and 
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methods employed in the further measurement of the vapour 
pressure of liquid hydrogen at temperatures ranging from the boil- 
ing point to the critical point. H. M. D. 


The Saturated Vapour Pressures of Tetratomic 
Substances. E. Ariés (Compt. rend., 1918, 166, 802—805).— 
On the basis of the vapour pressures of ammonia given in the 
Recueil de Constantes physiques, the formula for the saturated 
vapour pressures of tetratomic substances is given as II = r'*Z/z, 
where «=[1+(1—7)(0°84—7)/(72+1)]r"*. Whilst the observed 
values for phosphorus trichloride are in fair agreement with those 
calculated from this formula, the agreement is not so good in the 
case of acetylene. W. G. 


The Association of Organic Compounds in Benzene 
and Alcohol Solution as determined by the Vapour 
Pressure Method. Wiitiam Ross Innes (I., 1918, 113, 
410—435).—The vapour pressures of benzene and ethyl alcohol 
when mixed with varying quantities of non-volatile substances 
have been measured at certain fixed temperatures. From the 
experimental data, the author has calculated the apparent mole- 
cular weight of the non-volatile substance by making use of the 
equation for Raoult’s law. If g grams of the substance of mole- 
cular weight m are dissolved in G grams of the volatile solvent of 
molecular weight M, and the vapour pressures of the pure solvent 
and solution are p and p’, then this equation may be written in 
the form m!=gMp'/G(p—p'), where m’ is the apparent molecular 
weight of the non-volatile solute. The results obtained are shown 
by means of curves, in which m!/m is plotted as a function of the 
percentage molecular concentration of the solute. 

When benzene is used as solvent, the curves obtained may be 
divided into groups. In one of these, the substances have values 
of m’/m which differ but little from unity even when the molecular 
concentration of the substance is very large. Acids and oximes 
form a group showing considerable association. In the case of 
formanilide and acetanilide, the value of m!/m increases rapidly 
with the concentration, and a maximum appears to be reached. 
Ethyl tartrate is extremely abnormal in that very high values are 
found for m!/m, which reaches a maximum when the percentage 
molecular concentration is about 50 and diminishes rapidly at 
higher concentrations. 

In alcohol as solvent, four substances were examined, and all 
gave values of m’/m which increase with the concentration. In 
the case of azobenzene, which is readily soluble in hot alcohol, the 
association factor seems to increase continuously with the concen- 
tration. The value of m!/m obtained for this substance in 60 
solution is about 6-0. 

The theoretical interpretation of the results is discussed in some 
detail, and in this connexion attention is directed to results 
obtained for mixtures of sulphuric acid and water (compare T., 
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1904, 85, 1345), according to which the apparent molecular weight 
is very small and decreases rapidly with increasing concentration, 


H. M. D. 


Heats of Dilution and their Variations with Temperature, 
Frank R. Prart (J. Franklin Inst., 1918, 185, 663—695).—The 
heat of dilution of solutions of a large number of salts has been 
determined at a series of temperatures with the object of testing 
the validity of the expression dl//d@= —dH /dm, in which / is the 
heat of dilution, @ the temperature, m the mass of the solution, 
and H the heat capacity of the system. The measurements were 
made by the method of constant flow, in which two streams, of 
solution and water respectively at the same temperature, were 
allowed to mix continuously in a Dewar vessel at constant tempera- 
ture. Solutions of sodium chloride, potassium chloride, barium 
chloride, strontium chloride, ammonium chloride, sodium hydroxide, 
potassium hydroxide, sodium nitrate, potassium nitrate, barium 
nitrate, strontium nitrate, and ammonium nitrate were used. The 
results indicate that in a general way the above formula is true. 
The discrepancies are discussed. A further series of measurements 
was made with the following non-electrolytes: resorcinol, dextrose, 
sucrose, catechol, quinol, mannose, and ethyl alcohol. The chief 
point of interest arising from these experiments is that for non- 
electrolytes H is constant for all concentrations; on the whole, 
the results here are in general agreement with the above formula. 

J. F.8. 


Possibility of Calculating the Properties of Liquids 
‘and Vapours. Jowannes GrissLer (Zeitsch. Elektrochem., 1918, 
24, 101—113).—A theoretical paper in which the author has 
shown that for the four substances fluorobenzene, benzene, ethy! 
ether, and carbon tetrachloride there is a region in which the 
physical properties can be represented by straight lines, and that 
within the limits of this area the physical properties can be calcv- 
lated. Methods are worked out for calculating (1) the molecular 
volume of the saturated vapour from that of the liquid, (2) the 
molecular volume of a liquid from the temperature, (3) the 
coefficient of expansion of a liquid from the temperature, (4) the 
vapour pressure of a liquid from the temperature, (5) the change 
of vapour pressure per degree at a given temperature, (6) the 
latent heat of vaporisation of a liquid at a given temperature. 
The calculated and experimental values are compared, and it is 
shown that whilst there is. good agreement in many cases, there 
are also divergences. The latter are attributed to the use of 
data obtained in a region removed from the limited region met- 
tioned above, or from data in the neighbourhood of the freezing 
point. J. F. 8. 


Atomic and Molecular Numbers. Herzert Stanvey ALLEN 
(T., 1918, 118, 389—396).—A short account is given of the 
significance of the atomic number in connexion with the periodi¢ 
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dassification of the elements. The atomic numbers of analogous 
dements differ by eight or a multiple of eight, or in some cases 
by a number which is two units greater than one of the foregoing. 
The reason for these variations from the rule of eight is the 
presence of three elements in group VIII of the periodic table. 
Molecular numbers of analogous compounds show similar rela- 
tions. In reference to organic compounds, it is pointed out that 
the molecular number for the group *CH,° is eight, and the rule 
of eight is consequently of wide application in organic chemistry. 
Itis probable that many properties of chemical compounds will be 
found to depend on the values of the molecular numbers. 
H. M. D. 


Modified Mercurial Viscosimeter for Determining the 
Viscosity of Volatile Liquids. F.M. Linsrone (J. Soc. Chem. 
Ind., 1918, 87, 148—149r).—In the apparatus described, an 
attachment is provided by means of which an equal excess pressure 
may be applied above and below the moving column of liquid in 
the viscometer. This prevents the formation of a cushion of 
vapour between the mercury and the volatile liquid under ex- 
amination, but does not interfere with the usual constants of the 
instrument. W. P S. 


The Viscosity of Liquefied Gases. X. The Viscosity 
of Liquid Hydrogen. J. E. Verscuarrert (Proc. K. Akad. 


Wetensch. Amsterdam, 1918, 20, 986—-990. Compare A., 1917, 
ii, 408).—From observations on the time of oscillation of a specially 
designed oscillatory system immersed in the liquid hydrogen, the 
viscosity at 20°4° (abs.) has been found to be 7=0°000130, with an 
estimated accuracy of about 1%. A preliminary determination of 
the viscosity of the saturated vapour at this temperature (vapour 
pressure=76°9 cm.) gave »=0-000010. H. M. D. 


Solubility Measurements. Srewarr J. Lioyp (J. Physical 
Chem., 1918, 22, 300—-302).—The measurements recorded were 
made incidentally in connexion with other work. The solubility of 
sulphur dioxide in benzene, toluene, nitrobenzene, o-nitrotoluene, 
and acetic anhydride was measured at various temperatures. At 
20°, the solutions saturated at 756—760 mm. contain the following 
amounts in grams per litre: toluene, 236°0; nitrobenzene, 26774; 
o-nitrotoluene, 236°0; acetic anhydride, 106. The solubility of 
aluminium chloride in carbon tetrachloride decreases from 0°74 at 
4° to 0°06 gram per litre at 34°; in chloroform, from 1-00 at 0° to 
072 at 25° and 0°65 at —15°. The solubility of barium chloride 
in nitrobenzene increases from 0°167 at 20° to 0°40 at 100°, and 
that of benzoic acid in ethyl acetate from 8°0 grams per litre at 
-6:5° to 37-7 at 21°5° and 95°7 at 75°. H. M. D. 


Reactions between Solid Substances. Lesuiz Henry 
Parker (T., 1918, 118, 396—409. Compare T., 1914, 105, 1504). 
—The rate at which certain solid substances react together has 
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been examined systematically by observations at various tempera- 
tures up to and above the fusion temperature. The pairs of sub. 
stances investigated were sodium carbonate and barium sulphate, 
silver nitrate and sodium carbonate, cuprous chloride and sodium 
carbonate. In all cases, the mixtures were made from carefull 
dried substances. Although the results obtained show clearly that 
reaction takes place below the fusion temperature, and that the 
rate of the reaction between the solids increases continuously with 
rise of temperature, there is in all cases a very marked increase 
in the velocity at the temperature of fusion. The ratio of the 
velocity in the fused mixture to that at the highest temperature 
in the solid state varies in the three cases examined. It is 
immeasurably large in the mixture containing barium sulphate, is 
equal to about 150 for the mixture containing silver nitrate, and 
to about 20 for the mixture containing cuprous chloride. 

The results seem to show that the liquid state per se has an 
influence on the rate of interaction, which influence is to be dis- 
tinguished from that of temperature. The fact that shearing 
stresses give rise to reactions between solid substances does not 
seem as yet to be completely explained, and it is suggested that 
such stresses produce changes of state in the surface layers which 
are equivalent to that produced by fusion. H. M. D. 


Xanthic Acids and the Kinetics of their Decomposition. 
I. Hans von Hatpan and Watrer Hecur (Zettsch. Elektrochem., 
1918, 24, 65—82. Compare A., 1913, ii, 312).—The rate of de 
composition of xanthic acid [ethyl hydrogen dithiocarbonate, 
OEt*CS:SH] and methyl hydrogen dithiocarbonate in water at 0° 
has been studied. The solubility of these substances in water was 
first determined, and found to be at 0°: xanthic acid, 0-02 mol. per 
litre ; methyl hydrogen dithiocarbonate, 0-05 mol. per litre. The rate 
of decomposition was determined by dissolving a known amount of 
the sodium salt of the acid in question in water, and, when the 
solution had reached 0°, liberating the acid with a slight excess of 
hydrochloric acid, then after a measured interval of time neutral- 
ising with a cooled solution of sodium hydrogen carbonate and 
titrating with a 0-02N-iodine solution. It is shown that, contrary 
to the behaviour of solutions in organic solvents, the velocity con- 
stants in the present case, when calculated on the basis of a uni- 
molecular reaction, decrease rapidly with decreasing concentration; 
the decomposition is positively catalysed by hydrogen ions. This 
leads to the assumption that both the undissociated molecules and 
the ions take part in the reaction. On the basis of this assump- 
tion, the dissociation constants of the acids were calculated, and 
found to be independent of the dilution, a fact which confirms the 
assumption. At 0°, the dissociation constant for methyl hydrogen 
dithiocarbonate is found to be 0°034, and that for xanthic acid 
0°030. The addition of sulphates (Na, Mg. NH,) to the decom- 
posing xanthic acids in water solution strongly retards the action; 
for example, 0°25N-magnesium sulphate reduces the velocity of 
decomposition to one-third of the original value, and 3V-ammonium 
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sulphate reduces it to one-sixth. A few velocity measurements 
have been made in ethyl alcohol, methyl alcohol, propyl alcohol, 
amyl alcohol, and benzyl alcohol solutions to complete the data 
ublished in an earlier paper (loc. cit.). Measurements were made 
at 0° on the partition of xanthic acid between water and carbon 
disulphide, chloroform, nitrobenzene, light petroleum, benzy! 
alcohol, and amyl alcohol respectively. It is shown that the 
dependence of the partition coefficient on the dilution is in accord 
with the dissociation constant calculated from the velocity values. 
The absorption spectrum of solutions of xanthic acid in light 
petroleum, 0°5N-ethyl alcohol in light petroleum, and in diethyl 
ether was measured, but although the rate of decomposition is very 
different in the different solvents, no difference could be observed 
in the absorption curves. Benzyl hydrogen dithiocarbonate was 
prepared from the potassium salt. This substance is a solid, m. p. 
29°, and when quite pure may be kept for several hours, and in 
non-hydroxy-solvents has a normal molecular weight. The solu- 
bility and rate of decomposition have been determined in twelve 
solvents. The saturated solution at 0° has the following concen- 
tration in these solvents: hexane 0°224N, light petroleum 0°316/, 
methyl alcohol 0°36, acetic acid 0°41N, nitromethane 1-49, 
acetonitrile 3°26N, carbon disulphide 3°70, acetone 3°41, diethyl 
ether 2°93N, benzene 3°33N, ethyl bromide 3-88V, and nitro 
benzene 3°15N. The van’t Hoff velocity constant was calculated 
from the data, and these values, as well as those for xanthie acid, 
show that the catalytic influence of the solvent is not removed by 
the van’t Hoff calculation. J. F. S. 


Hydrolysis of Ethyl Citrate and the Ethyl Hydrogen 
Citrates. Jurius Meyer (Zeitsch. LElektrochem., 1918, 24, 
84—85).—Polemical; the author claims that the work of Pinnow 
(this vol., ii, 103) is not the first case in which the hydrolysis of a 
tribasic ester has been studied, and then proceeds to criticise the 
results published by Pinnow. J. F. S. 


The Influence of Lipoids on the Rate of Reaction. M. 
Sircrriep (Biochem. Zeitsch., 1918, 86, 98—109).—Lecithin 
inhibits the transformation of the yellow mercuric iodide into the 
red variety, and also the reduction of ammoniacal silver nitrate by 
phenylhydrazine. The latter reaction should be carried out in the 
dark, and in the presence even of diffuse sunlight the inhibiting 
action of the lipoid is diminished. 8. B. 8. 


Ester Catalysis of )-Lactones. Hsaumar Jonansson and 
Huco Seserius (Ber., 1918, 51, 480—485).—It has recently been 
shown that the hydrolysis of B-lactones to the hydroxy-acids is not 
catalysed by hydrogen ions (Lunds universitets arsskrift, 1916), and 
It appeared to be of interest, therefore, to determine directly 
whether the hydrolysis of y-lactones, like the formation of them 


eee Taylor and Close, A., 1917, ii, 253), is catalysed by 
acids, 
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For this purpose, the catalysis of the hydrolysis of y-valero. 
lactone and y-butyrolactone by nitric acid has been studied, the 
hydroxy-acid being titrated by means of barium hydroxide. It js 
found that in the case of y-butyrolactone, with quantities of nitric 
acid represented by 9, 3, and 1, the time required for the produc. 
tion of the same percentage of hydroxy-acid is represented very 
nearly by 1, 3, and 9. The results with valerolactone are similar; 
H-ion concentration, 6:3:1 (roughly), and times, 1:3:6. The 
hydrolysis of y-lactones is therefore a normal case of ester catalysis, 

J.C. W. 


Errors affecting Determinations of Atomic Weight. 
VII. Refinements in the Method of Weighing: Micro- 
balance: Application to the Atomic Weight of Helium 
and Hydrogen. Px. A. Guye (J. Chim. Phys. 1918, 16, 
46—61. Compare A., 1916, ii, 385, 386, 432, 435; this vol., ii, 40, 
41).—The Taylor microbalance is discussed by the author and shown 
to be very suitable for the accurate determination of gaseous densi- 
ties. Correct formule are developed for calculation of the density and 
molecular weight of gases from the experimental figures obtained 
in this way. These formule have been applied to the experimental 
figures obtained by Taylor (Phys. Review, 1917, 10, 653), when 
the following values were obtained: normal litre of hydrogen 
weighs 0-089858 gram, molecular weight 2°0151; normal litre of 
helium weighs 0°17835 gram, molecular weight 3:9976. These 
values differ by about 10 per 10,000 from those calculated by Taylor. 
It is further shown that the Taylor microbalance appears to be 
susceptible of a few improvements, which are indicated by the 
author, and which, being made, give an instrument which will not 
only give the densities and molecular weights of gases with a pre- 
cision at least equal to that of other methods, but which, with 
very small quantities of material, will give all the weighings neces- 
sary for the determination of atomic ratios. The great interest of 
the method lies in the fact that the determination of mass will 
resolve itself into the measurement of length, which is much more 
precise than weighing with weights, no matter how carefully 
calibrated. J. F. §. 


The Conception of the Chemical Element and _ the 
Phenomenon of Isotopy (Addendum). K. Fasans (Jahr. 
Radioaktiv. Elektronik, 1918, 15, 101—102. Compare A., 1917, 
ii, 566).—In further pressing the point of view that isotopic 
elements cannot be considered as one element, in Boyle’s sense of 
undecomposability, an intimate mechanical mixture of isotopes 1s 
postulated as capable of being made and of ‘existing as such in 
nature, which, since they can be imagined to be capable of being 
resolved into their constituents, if of different density, by the use 
of suitable fluids, cannot be regarded as undecomposable. 
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Molecular Frequency and Molecular Number. III. 
Inorganic Compounds. Lindemann's Formula. H. StTanx.ey 
Auten (Phil. Mag., 1918, [vi], 35, 445—460. Compare this vol., 
ji, 163).—According to Lindemann, the characteristic molecular 
frequency of a compound is given by the formula v=k/T,/MV*. 
in which M is the molecular weight, V the molecular volume, and 
T, the melting point of the compound on the absolute scale. 
Assuming k=3-08x 10", this formula has been used to calculate 
the frequency for a large number of inorganic compounds. The 
results, which are arranged according to the periodic groups, afford 
further evidence of the validity of the relation NVv=nv, or 
Nv=(n+4)y,. according to which the product of the molecular 
number and the characteristic frequency is a simple multiple of the 
fundamental frequency v,. 

The fact that this relation holds for compounds which include 
elements belonging to all the different groups of the periodic system 
makes it appear very probable that the above equation is the 
expression of a relation which is of fundamental importance and 
characteristic of the solid state of matter. H. M. D. 


Periodic System of the Elements. Cxarres P. Steinmetz 
(J. Amer. Chem. Soc., 1918, 40, 733—739).—It is shown that the 
single. double, and quadruple periodicities which characterise the 
periodic system can be completely represented by a Riemann surface 
having two singular points at —40 and —130. Incidentally, it is 
pointed out that it is unjustifiable to assume that the functional 
relation between the properties of the elements and their atomic 
weights can be represented on a plane. H. M. D. 


The Ductility of Metals and their Position in the 
Periodic System. G. Tammann (Nachr. K. Ges. Wiss. Géttingen, 
1917, 247-254; from Chem. Zentr., 1918, i, 509—510).—Lothar 
Meyer indicated that the ductile elements lie near the maxima and 
minima of the atomic volume curve. The author regards the 
occurrence of ductility as dependent on the formation of as many 
slip-planes as possible in the direction of main extension and the 
occurrence of movement with as little force as possible, and he uses 
the term ductility in the commonly accepted sense of capacity to 
be drawn into wire. Pairs of elements which form a continuous 
series of mixed crystals are regarded as isomorphous, so that by 
starting from a known crystal lattice it is possible to find many 
other examples of the same type. In the periodic system, a certain 
symmetry prevails in the crystalline form of the typical crystals, 
but is interrupted by the non-metallic elements of the carbon group. 
Elements with various crystalline forms are ductile. The ductility 
is not dependent on any definite space lattice, but probably on the 
occurrence of only one kind of atoms, between which no valencies 
are active, in the lattice of their crystals. If the valencies between 
the atoms of the lattice become active, as in the binary compounds 
of the metals, the formation of slip-bands is checked and the 
ductility disappears. D. F. T. 


ii. 226 ABSTRACTS OF CHEMICAL PAPERS. 


The Relationship of the Rare Earths to the Periodic 
System. Rupotr Vocs. (Zeitsch. anorg. Chem., 1918, 102, 
177—200).—The many attempts which have been made to fit the 
elements of the rare earths into existing groups of the periodic 
classification have all been unsatisfactory. There is only slight 
chemical and crystallographic justification for placing lanthanum 
in the third and cerium in the fourth group, and in any case the 
valency of an element or the isomorphism displayed by certain 
of its salts serves as a very uncertain guide to its true relationship 
to other elements. The author agrees with Tammann that an 
element should show little or no chemical affinity for another 
element belonging to the same group; conversely, if two elements 
form a stable compound, they cannot belong to the same group. 
When this test is applied to the only rare earth element which is 
available in sufficient quantity for systematic study, cerium, it 
must be concluded that this element can belong to none of the 
ordinary groups of the periodic system. It forms binary compounds 
with metals of every group, with the exception of those of groups 
VI and VII, which have not been studied, and many of these com- 
pounds are remarkable for their great heats of formation and high 
melting points. In particular, cerium combines energetically with 
elements of groups III, IV, and V to form such compounds as 
CeAl, (m. p. 1460°), CeAl, (m. p. 1250°), Ce,Sn (m. p. 1400°), and 
Ce,Bi,; (m. p. 1630°), whilst lanthanum also forms with aluminium 
a strongly exothermic compound, LaAl,, of high melting point. 

The new periodic law, based on the atomic numbers of the 
elements, requires the existence of sixteen elements between Ba(56) 
and Ta(73). Of these, fourteen rare earth elements are known, 
one ‘being missing between Nd and Sm, and one between Lu and 
Ta. Whilst, therefore, the sixteen rare earth elements must form 
a continuous series with the remaining elements, they must form 
a special group by themselves. 

A satisfactory representation of the position of the rare earth 
group in the family of elements is obtained in the following manner. 
The elements are arranged in order of atomic numbers on an 
ascending spiral, each turn of which corresponds with one short 
period of eight elements, elements belonging to the same group 
appearing vertically above one another. After passing Ba, the 
spiral changes its course and develops a subsidiary, smaller loop 
which, after making rather more than a complete turn, rejoins the 
original path of the spiral at Ta, group V. On this subsidiary 
loop are crowded the sixteen rare earth elements, which form a 
closely related family independent of the other groups situated on 
the main spiral. The elements La and Ce appear on the small 
loop in fairly close proximity to the vertical lines through groups 
IIT and IV respectively on the principal spiral, and this may 
account for certain properties shown bv La and Ce in common 
with the elements of groups III and IV respectively. The rare 
earth elements themselves exhibit a certain periodicity in their 
basicity, magnetic properties, and in the solubility of their salts; 
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such periodicity or gradual change of properties is to be inferred 
from the form of the loop. 

It is further suggested that the triads Fe,Co,Ni, Ru,Rh,Pd, 
0s,Ir,Pt also form three secondary loops on the principal spiral in 
place of elements belonging to group VIII. Each triad then forms 
a sub-group similar in character to the rare earth group, and homo- 
logous elements of the three triads appear on vertical lines parallel 
to the axis of the spiral. It is significant that the typical magnetic 
elements Fe, Co, Ni, and also the strongly paramagnetic elements 
Tb, Dy, and Ho, are all among those elements which do not con- 
form to the normal course of the periodic system. E. H. R. 


Gas Generating Apparatus. L. W. Winkier (Zeitsch. 
angew. Chem., 1918, 31, i, 64).—An apparatus for generating small 
quantities of hydrogen sulphide, carbon dioxide, hydrogen, etc., 
consists of a wide tube constricted at its middle so as to form two 
short, cylindrical bulbs; the upper bulb is provided with a tap 
and contains the ferrous sulphide or calcium carbonate, etc., whilst 
the lower bulb is connected by a glass tube to an acid reservoir at 
some height above the bulbs. The whole apparatus is made in one 
piece. W. P. S. 


Experimental Retort for Dry Distillation. F. E. Coomss 
(Met. and Chem. Eng., 1918, 18, 425).—The retort consists of a 
cylinder of metal closed at the bottom. A similar cylinder, but of 
slightly larger diameter, so as to slide loosely over the retort, forms 


the lid, to which a bent delivery tube is fitted. The lid is secured 
to the retort by screws. The apparatus is placed in a bath of fused 
metal or sodium hydroxide, the level of which is below the top of 
the retort, which is now sealed by the liquid entering the annular 
space inside the lid. The contents of the retort can be distilled 
at a known and regulated temperature. The advantage claimed 
is accessibility for cleaning and charging. H. J. H. 


Extraction Apparatus for the Laboratory. Car. G. 
ScuwaLBe and Water Scuuutz (Chem. Zeit., 1918, 42, 194).—A 
modification of the Besson extractor (A., 1916, ii, 26) in which no 
corks are employed and larger quantities (4—6 litres) of material 
may be extracted. The apparatus consists of a white metal cylinder 
in the upper part of which is fitted a wire ring which carries a fine 
cotton bag holding the material to be extracted. Above this bag 
is fitted a cylindrical condenser, through which a stream of water 
flows. The apparatus stands in a water-bath heated by a gas burner 
in the usual manner. All gas- and water-connexions are made of 
metal so as to ensure the safety of the apparatus. A. B. §. 


Simple Arrangement for Simultaneous Stirring and 
Filtration. Fritz Fee. (Zeitsch. angew. Chem. 1918, 
81, i, 68)—To obviate the errors which occur when portions of a 
saturated solution at high temperatures are removed for solubility 
determinations, the author describes a combined stirrer and filter. 
The apparatus consists of a stout-walled, wide test-tube from which 


ii. 228 ABSTRACTS OF CHEMICAL PAPERS. 


the bottom has been removed, and on to the sides of which a number 
of glass vanes have been fastened. One end of the tube is covered 
with a piece of linen or hardened filter paper, the other end jg 
inserted into a hole in a wooden pulley. The tube is then partly 
immersed in the saturated solution and rotated ; the clear, saturated 
solution slowly filters into the tube, whence it can be withdrawn in 
suitable quantities. If a semipermeable membrane is substituted for 
the filter paper, the apparatus may be used to determine the velocity 
of diffusion of colloids below their coagulation temperature. 
J. F. 8. 


Grinding Glass Tips for Drop-weight Apparatus. Ean. 
C. H. Davies (J. Amer. Chem. Soc., 1918, 40, 784—785).—For 
the measurement of surface tension by the drop weight method, it 
is necessary to prepare capillary tips of circular cross-section by 
grinding until the section is flat and smooth and the edges are 
perfectly sharp. To facilitate this, the author recommends the 
use of Wood’s metal or other similar low melting alloy. The glass 
tube, made ready for the final adjustment of the tip, is lowered 
into the molten alloy, some of which is drawn into the capillary. 
The tube is left in position until the alloy has solidified, when the 
tip becomes firmly embedded in the alloy. The tube and alloy 


are then ground until the requisite sharp edge is obtained. 
H. M. D. 


Willem Homberg. F. M. Jazncer (Chem. Weekblad, 1918, 
15, 602—605).—Further particulars of the life of the alchemist 
Homberg, including a reproduction of part of an autograph letter 
(compare this vol., A., ii, 164). A. J. W. 


Anselmus Boétius de Boodt. F. M. Jarcer (Chem. 
Weekblad, 1918, 15, 628—671).—An account of the life and 
researches of the mineralogist de Boodt, who was born at Bruges 


in 1550, and died at the same place on June 21st, 1632. 
A. J. W. 


Lecture Experiments for Demonstrating the Law ol 
Multiple Proportions. F. Emicu (Zeitsch. anal. Chem., 1918, 
57, 65—71).—Simple experiments are described, and comprise the 
estimation of oxygen in cupric and cuprous oxides by reduction 
with hydrogen, the formation of normal potassium tartrate and 
potassium hydrogen tartrate, and the gasometric estimation of 
carbon dioxide in sodium carbonate and sodium hydrogen 
carbonate. W. P.S. 


Some Lecture Experiments with Silver Carbide. 
Acetylide]. Joun Eccrert and Hans Scuimanx (Ber., 1918, 

1, 454—456. Compare A., 1917, ii, 462).—The experiments are 
designed to show that pure silver carbide detonates very mildly in 
a vacuum, its bursting power under ordinary conditions being due 
to the rapid heating and expansion of the surrounding air. 


J. C. W. 


INORGANIC CHEMISTRY. 


Inorganic Chemistry. 


The Relation of Iodine to Sulphur and Selenium. E. 
BeckMANN and C. PiatzMann (Zeitsch. anorg. Chem., 1918, 102, 
215—222).—The molecular weight of iodine determined cryo- 
sopically in sulphur (K=213) corresponds with I,. Sulphur dis- 
solved in iodine has the molecular composition 8,, but in the same 
solvent, selenium is dissociated into Se, and Se,, although in organic 
solvents it exists as Se,, and iodine, on account of its low dielectric 
constant, would not be expected to have dissociating properties. 
The freezing point of sulphur is raised by selenium, as is to be 
expected, since the two substances are isomorphous. On account 
of the sparing solubility of selenium in sulphur, experimental 
determinations were limited to concentrations up to 2°5% Se. Over 
this range, the elevation of the freezing point was approximately 
proportional to the concentration, and averaged 0-242° per 1% Se. 
It is concluded that in sulphur-selenium mixtures the latter is 
present as Seg. 

The depression of the freezing point of sulphur-selenium mix- 
tures by iodine and diphenyl was determined. The cryoscopic 
constants of mixtures containing up to 1°58% Se were found to be 
practically equal to that of sulphur alone. On the assumption that 
the change of the freezing point of sulphur containing selenium 
and iodine is the algebraic sum of the elevation due to Se, and the 
depression due to I,, the total effect was calculated and the result 
compared with the observed value for a number of concentrations. 
The agreement was generally satisfactory. There is no evidence 
of the formation of a compound between selenium and iodine, and 
the low molecular weight of selenium in iodine solution remains 


unexplained. E. H. R. 


Action of Thionyl and Sulphuryl Chlorides on Sulphur 
and Phosphorus. H. B. Norra and J. Craupe Tsomson (J. 
Amer. Chem. Soc., 1918, 40, 774—777).—Thionyl and sulphuryl 
chlorides were heated in sealed glass tubes with sulphur and phos- 
phorus at temperatures ranging from 70° to 180°. Both chlorides 
react with sulphur at 150° to 180°, with the formation of sulphur 
dioxide and sulphur monochloride. Under similar conditions, the 
two chlorides react with both red and yellow phosphorus, with the 
formation of phosphorus trichloride, according to the equations 
380,Cl, + 2P = 2PCl, + 380,, 4SOCI, + 2P = 2PCI, + 280, + 8,Cl,. 
Prolonged heating tends to produce phosphorus pentachloride in 
accordance with the equations PCl,+SO,Cl,=PCl,+S0O,, 3PCl,+ 
4SOCl, =3PCl,+280,+8,Cl,, but these reactions are far from 
complete after heating for several hours at 160—180° in presence 
of considerable excess of the sulphuryl or thionyl chloride. 

H. M. D. 
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Oxidation of Sulphur Dioxide and Ammonia in the 
Presence of Platinum and Rhodium. P. WEnazR and (. 
Urrer (Ann. Chim. anal., 1918, 28, 97—104).—Maximum oxida. 
tion of sulphur dioxide takes place at 432° in the presence of 
platinum black, 96°8% of the dioxide being converted into sulphur 
trioxide. When rhodium black is used as the catalyst, the maxi- 
mum oxidation (91-1%) occurs at 610°. In the case of ammonia, 
97% is converted into nitric and nitrous acids by platinum black 
at 533° to 562°, whilst with rhodium black a maximum oxidation 
of 69°7% is attained at 662°. W. P.S. 


Synthesis of Ammonia at High Temperatures. II. 
Epwarp Braprorp Maxtep (T., 1918, 113, 386—389. Compare 
ibid., 168).—Further observations on the combination of nitrogen 
and hydrogen at high temperatures have been made by passing the 
1:3 mixture through a capillary tube fitted with platinum wire 
electrodes, between which sparks were made to pass by connecting 
the wires with an induction coil. When the distance between the 
electrodes is gradually reduced, the ordinary spark discharge is 
transformed into a small high-tension arc characterised by a con- 
tinuous flame of high temperature. In experiments in which the 
rate of passage of the gas was kept constant and the size of the 
gap reduced, it was found that this was accompanied by a con- 
tinuous increase in the percentage of ammonia formed. Similar 
results were obtained when the speed of the gas was controlled so 
as to give a constant time of contact. For a fixed width of gap, 
the percentage of ammonia was found to increase as the rate of 
flow of the gaseous mixture diminished. The results generally are 
in agreement with those obtained in the previous high-temperature 
measurements (loc. cit.). H. M. DP. 


Synthesis of Nitrosyl Bromide. E. Motes (J. Chim. Phys. 
1918, 16, 3—10; Anal. Fis. Quim., 1918, 16, 377—385).— 
The author has examined the reaction of nitric oxide on bromine, 
and the nature of the resulting nitrosyl bromide, with the object 
of ascertaining whether this substance is suitable for use in the 
determination of the atomic weight of bromine by the method 
employed by Wourtzel (A., 1913, ii, 771) for chlorine with nitrosyl 
chloride. After a series of very careful experiments, it is found 
that the nitrosyl bromide produced always contains a slight excess 
of bromine, and consequently the compound is of no use for the 
purpose of determining atomic weights. J. F. 8. 


Preparation of Carbon Tetrachloride from Carbon 
Disulphide and Chlorine. Isco Cuemicat Co. (U.S. Pats. 
1260621 and 1260622).—Carbon disulphide containing free sulphur 
is treated with chlorine in the presence of a catalyst to form sulphur 
dichloride and carbon tetrachloride, and an additional quantity of 
carbon disulphide is then added to convert the sulphur dichloride 
into sulphur monochloride, with the formation of more carbon 
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tetrachloride. The product is treated with sufficient tin to convert 
the sulphur monochloride into sulphur, with the formation of 
stannic chloride, and, after separating the sulphur, water is added 
to hydrate the stannic chloride, and the carbon tetrachloride is 
recovered from the mixture by distillation. A. 8. 


Causticising of Potassium Carbonate. E. Betton 
(Ann. Chim. Applicata, 1918, 9, 115—149).—The reaction between 
potassium carbonate and calcium hydroxide is reversible, and may 
be represented as a heterogeneous system in which there are two 
solid phases and one liquid phase containing variable proportions 
of the other components. From mathematical data based on the 
consideration of the formule of Bodlinder and Lucas (A., 1905, 
ii, 634) and Le Blanc and Novotny (A., 1907, ii, 22), the follow- 
ing general isotherm for the conversion of an alkali carbonate into 
hydroxide by the action of calcium hydroxide has been deduced: | 
CxoucwaonyC /K.cogna,co, =a — a’d+a"¢®, where C2xon represents 
the concentration in gram-molecules of alkali hydroxide, Cx,co, the 
concentration of the alkali carbonate in the final solution, and ¢ 
the concentration of the carbonate in the initial solution. The 
constant K, which represents any given concentration giving stable 
equilibrium, is a definite function of ¢ to which the form may be 
given K=a—a'p+a"¢*. In the special case of the conversion of 
potassium carbonate into hydroxide at 100°, and for values of ¢ 
varying from 0 to 1°5 (that is, for solutions up to 3), the equa- 
tion assumes the form C®xoun / Cx,co, = 133°20 — 127°85¢ + 43°50¢?. 
The yield of potassium hydroxide obtainable from a solution of 
potassium carbonate of known concentration may be calculated by 
means of the equation Cxgon=K(—0-25+ /0°0625+¢/K). At 
equal molecular concentration of the solutions and under the same 
conditions of temperature, a greater yield of hydroxide is obtained 
from sodium carbonate than from potassium carbonate. The 
formation of a double carbonate of potassium and calcium at a 
given temperature is only possible at a single definite concentra- 
tion, which at 100°, the temperature for technical preparation of 
hydroxide, is 61:78 grams per 100 c.c. This corresponds with a 
concentration much higher than is used in the manufacturing 
process. The temperature has a great influence on the velocity of 
the reaction, but does not affect the final stage of equilibrium. The 
results for equal concentrations, ¢, at 80° and 100° were practic- 
ally identical. [See also J. Soc. Chem. Ind., 368a.] C. A. M. 


ibria in Solutions containing Mixtures of Salts. 
I. e System Water and the Sulphates and Chlorides of 
Sodium and Potassium. W.C. Buaspate (J. Ind. Eng. Chem., 
1918, 10, 344—347).—The conditions which govern the 
separation by fractional crystallisation of sodium and _potass- 
lum salts were investigated by the aid of the phase rule 
diagrams for such solutions. The equilibrium conditions of the 
reversible reaction 3KCI + 2Na,S0,,10H,O = K,Na(SO,), + 
3NaCl+20H,O were studied, and the compositions of the solutions 
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saturated with one or more of these salts at 0°, 25°, 50°, 75°, ang 
100° were determined and plotted with respect to four axes repre. 
senting sodium sulphate, potassium sulphate, potassium chloride, 
and sodium chloride. The diagrams represent the composition oj 
all possible solutions which can be in equilibrium with these four 
salts, and with Glauber’s salt and sodium potassium sulphate 
(glaserite), and indicate the stability of glaserite under widely 


varying conditions. [For details, see /. Soc. Chem. Ind., 369a.| 
W. FY. 


Separation of Sodium and Potassium Chlorides and 
Sulphates by Fractional Crystallisation. W. C. Braspau 
(J. Ind. Eng. Chem., 1918, 10, 347—-353).—The application of the 
principles described in the preceding abstract to the separation of 
mixed solutions is shown. Diagrams are given representing the 

* composition of mixed solutions of (1) potassium chloride and sodium 
chloride, (2) potassium chloride and potassium sulphate, (3) potass- 
ium sulphate and sodium sulphate, (4) sodium sulphate and sodium 
chloride, and (5) mixtures of potassium salts with sulphates and 
chlorides of sodium and potassium. The diagrams are used to 
determine possible cycles of operation by which the various salts 
may be successively crystallised by evaporating and cooling at suit- 


able temperatures. [For details, see /. Soc. Chem. Ind., 369a.| 


‘Production of a {|Stablej] Sodium Percarbonate. Heyxz 
& Co. (D.R.-P., 303556, 1915 ; from Chem. Zentr., 1918, i, 497).—A 
compound, 2Na,CO,,3H,O,, is obtained by the addition of sodium 
carbonate to an aqueous solution containing at least a sesquimole- 
cular proportion of hydrogen peroxide; instead of sodium carbonate 
and hydrogen peroxide being taken as such, these substances may 
be produced in the solution by a suitable chemical change, for 


example, from sodium peroxide and sodium hydrogen carbonate. 
D. F. T. 


The Calcium Arsenates. R. H. Rosinson (J. Agric. Res, 
1918, 18, 281—294).—Pure calcium hydrogen arsenate was pre- 
pared by pouring a calcium chloride solution slightly acidified with 
acetic, hydrochloric, or nitric acid into a sodium hydrogen arsenate 
solution similarly acidified. A heavy, voluminous precipitate was 
formed, which was washed by decantation, filtered, washed with 
hot water until free from chlorides, and dried at 100°. The wash- 
ings were evaporated to a small volume, when crystals separated, 
and were washed and dried. Analysis showed both the powder 
and crystals to have the formula CaHAsO,,H,O. The water of 
crystallisation was lost at 175°. 

Pure tricalcium arsenate was prepared by pouring an alkaline 
calcium chloride solution into an alkaline sodium hydrogen arsenate 
solution. A heavy, voluminous precipitate was formed, which was 
washed by centrifuging and decantation, and then filtered and 
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jried at 100°. Analysis agreed with the formula Ca,(AsO,).,2H,O. 
The water of crystallisation was lost at 175°. WD Liaaeas 
The specific gravity of the salts was determined by weighing in 
pecially dehydrated absolute alcohol at 20°. The results were: for 
(aHAsO,,H,O, DY 3°09; for CaHAsO,, 3°48; for Ca,(AsO,).,2H,O, 
323; for Ca,(AsO,)o, 3°31. Solubility was determined at 25° in a 
water-bath fitted with a revolving bottle-holder. One hundred 
grams of the solution contained in the case of CaHAsO, 0°3108 


gram of the salt, and in the case of Cag(AsO,), 0°0133 cx 7 


An Artificial Patina. Orro Grorian (Zeitsch. Elektrochem., 
1918, 24, 83).—The author describes a method of artificially pro- 
ducing an incrustation or patina on copper articles similar to that 
found on ancient bronzes. This film is produced by electrolysing 
a solution of copper sulphate between copper electrodes for three 
minutes with a current density of 1 amp./per sq. decimetre; the 
current is then interrupted and the cathode removed from the 
liquid. The anode is allowed to remain undisturbed in the liquid 
for twenty-four hours. The process is repeated several times, 
alternately passing the current for three minutes and leaving the 
anode for twenty-four hours. After several repetitions, the anode 
is removed and found to be covered with a beautiful bluish-green, 
non-crystalline patina, which cannot be removed by washing. On 
analysis, the film is shown to have the composition Cu0,3H,O. 

J. F. 8. 


Mercury Fulminate and its Estimation. G. 8S. Heaven 
(J. Soe. Chem. Ind., 1918, 37, 143—-1477).—Commercial mercury 
fulminaté consists of a crystalline powder varying in colour from 
pale cream to dark brown ; the largest crystals do not exceed 1 mm. 
in length, and these are more sensitive to impact than are the 
smaller crystals. A very fine powder, sifted through calico, fails 
to fire. Fulminate is soluble in alcohol, ammonia, pyridine, 
potassium cyanide solution, and in cold water, but is decomposed 
by hot water, alkali solutions, and thiosulphate solution. It does 
not inhibit the growth of fungi; Tricoderma viride and Acro- 
talagmus albus Preuss grow readily on bags containing fulminate, 
and even on the crystals themselves. The following method is 
reommended for the analysis of detonator composition containing 
fulminaté, antimony sulphide, potassium chlorate, etc. A quantity 
of 0°3 gram of the sample is treated with 50 c.c. of N/10-thio 
sulphate solution, 0-3 gram of boric acid is added, the mixture is 
stirred for three minutes, and then titrated with sulphuric acid, 
using methyl-orange as indicator. The sulphuric acid is standard- 
sed previously against pure mercury fulminate. Any antimony 
sulphide which may be present is then collected on a filter, washed, 
dried, and weighed, or estimated volumetrically if the sample con- 
tains powdered glass. To the filtrate are added 100 c.c. of 10% 
ferrous sulphate solution containing 1 c.c. of free sulphuric acid, 
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the mixture is boiled for thirty minutes, the mercury sulphide 
collected, dissolved in aqua regia, the solution neutralised with 
ammonia, acidified with hydrochloric acid, and the mercury pre- 
cipitated as sulphide. The mercury sulphide is collected and 
weighed, and the filtrate, containing reduced chlorate, is oxidised 
with nitric acid, and the chloride estimated volumetrically. 
W.P.S. 


Preparation of Inor ic Stannichlorides. J. G. Ff. 
Druce (Chem. News, 1918, 117, 193—196).—A number of stanno- 
and stanni-chlorides of uni- and bi-valent metals have been pre- 
pared. The stannochlorides were obtained by crystallisation of 
acid solutions containing stannous chloride and the chloride of the 
second metal. To obtain the stannichlorides, these solutions were 
first subjected to the action of chlorine. The recorded analyses of 
the products, in which the water of crystallisation was obtained 
by difference, show that magnesium and zinc yield anhydrous 
stannochlorides, whilst those formed by potassium and ammonium 
contain two molecules of water of crystallisation. The data for 
the stannichlorides correspond with the following formule: 
Li,SnCl,,8H,O ; Na,SnCl,,6H,O ; K,SnCl, ; Rb.SnCl, ; 

(NH,),SnCk, ; 
CaSnCl,; SrSnCl,,4H,O; MgS8nCl,,6H,O;  ZnSnCl,,6H,0; 
CdSnCl, ; CoSnCl,,6H,O ; NiSnCl,,6H,O. 

The anhydrous potassium, rubidium, and ammonium stanni- 
chlorides are quite stable in the air and do not deliquesce. The 
alkaline earth stannochlorides are entirely deliquescent, and on this 
account it was found impossible to obtain a pure specimen of the 
barium salt. H. M. D. 


Normal Zirconyl Nitrate. Ep. Cuauvener and (Mr1s.) L. 
NicotLe (Compt. rend., 1918, 166, 781—783).—The authors were 
unable to confirm the existence of a norma] zirconium nitrate, 
Zr(NO3;),,5H,O, commonly described in text-books. By evaporating 
a solution of zirconium hydroxide in nitric acid, even in an atmo- 
sphere saturated with nitric acid fumes, they always obtained 4 
zirconyl nitrate, ZrO(NO,).,2H.O, or at temperatures below 10° 
the hydrate, ZrO(NO,).,35H,O. Attempts to prepare the 
anhydrous nitrate were not successful, the dehydration being always 
accompanied by loss of nitric acid. W. G 


Basic Zirconyl Nitrates. Ep. Cxauvenet and (Mu1e.) L. 
Nicotte (Compt. rend., 1918, 166, 821—824).—Zircony] nitrate, 
ZrO(NO,).,2H,O (compare preceding abstract), when dissolved in 
water, slowly undergoes hydrolysis, and there is slow formation of 
a precipitate having the composition ZrO(NO,).,ZrO,,nH,0. A 
study of the neutralisation by W/100-sodium hydroxide of the 
nitric acid formed during the hydrolysis showed that there are two 
reactions, namely, 

2ZrO(NO,). + 2NaOH = 2NaNO, + ZrO(NO,).,ZrO, + H,O 
and ZrO(NOs). oa 2Na0OH = 2NaNO, a ZrO, a H,0. 
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When the normal zirconyl nitrate is heated at 120° in the 
presence of nitric acid vapour, it undergoes dehydration, and at 
the same time loss of nitric acid, giving a basic mnitrate, 
3Zr0(NOs)o,ZrO,,7H,O. If the dehydration takes place in air, 
there are formed the following basic nitrates: at 110°, 
(%r0(NO3)o,ZrO,7H,O ; at 150°, ZrO(NOs,),,2ZrO,,4H.O ; at 215°, 
ZrO(NO3)o,7 ZrO,,5H,O ; and at 250°, ZrO(NOs;).,10ZrO,,4H,O, and 
above this temperature zirconium oxide is formed. W. G. 


The Resistance Limits of Mixed Crystals of Vanadium 
and Silicon with Iron. G. Tammann (Nachr. K. Ges. Wiss. 
Géttingen, 1917, 161—179; from Chem. Zentr., 1918, i, 510).—The 
“resistance limit” is the term given to the composition of mixed 
crystals at which a sudden alteration occurs in the susceptibility 
to chemical agents. Whereas it is possible to observe in a direct 
manner the alterations in the surface of polished pieces of alloys 
consisting of copper—gold or silver-gold mixed crystals, this cannot 
be done in the present case, and it is necessary to observe, instead, 
the effect of various reagents on the metal. After ordinary, slow 
cooling, mixed crystals of iron and vanadium containing up to 
043% molecule of the latter are ferromagnetic, whilst mixed 
crystals richer in vanadium are inactive. Examination was made 
of the behaviour of the mixed crystals towards solutions of various 
salts and acids, the resistance limit being found at 0°50+0-05 mol. 
vanadium. 


The iron-silicon mixed crystals gave rather irregular results ; 
solutions of metallic nitrates cause the iron in the mixed crystals 
to become passive; the action of acids is also somewhat abnormal ; 
copper sulphate, mercuric chloride, gold chloride, and several other 
salts, together with iodine, indicate a resistance limit at 0°25 mol. 
a which appears to confirm the existence of the compound 

i. 


Mineralogical Chemistry. 


The Old and the New Mineralogy. Sir Henry ALEXANDER 
Miers (T., 1918, 113, 363—386).—A lecture delivered before the 
Chemical Society on April 18th, 1918. H. M. D. 


Chemical Composition of Melanophlogites. E. MAnze.ia 
(Ann. Chim. Applicata, 1918, 9, 91—101. Compare Lasaulx, this 
Journal, 1876, ii, 54; Bertrand, A., 1881, 1000).—Melanophlogite, 
a mineral discovered by Lasaulx in association with certain speci- 
mens of sulphur, is characterised by its behaviour on heating, 
changing successively in colour to greyish-yellow, greyish-blue, and 
deep bluish-black. ‘Purified specimens of various origin recently 
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examined had the following composition: hydrogen, 1°47 to 1°56; 
carbon, 3°32 to 3°91; silica, 88°76 to 89°12 sulphuric anhydride, 
0°63 to 2°49; iron and loss, 0°27 to 0°60; and substances undeter- 
mined, 2°67 to 4-94%. A decrease in the proportion of sulphuric 
anhydride was accompanied by a reduction in the degree of blacken. 
ing on heating, but other experiments showed that the alteration 
in colour must be attributed solely to carbonisation of the organic 
constituents in the mineral. C. A. M. 


Analytical Chemistry. 


Acidime of Coloured Solutions. An Application of 
the Pocket Spectroscope. Atrrep Tinatr (J. Soc. Chem. Ind, 
1918, 37, 117; J. Amer. Chem. Soc., 1918, 40, 873—879).—<A 
method is described whereby highly coloured acid solutions may be 
accurately titrated. The process depends on the fact that the 
absorption spectra of indicators are different in acid and in alkaline 
solutions. To make a determination, two similar vessels are taken, 
one of which contains the solution to be titrated and the other an 
equal volume of distilled water. To the latter, one drop of standard 
alkali is added, and then the indicator is slowly added from a 
burette until the characteristic absorption band shows a sufficiently 
sharp edge. The position of this edge is noted. Then the same 
volume of indicator is added to the solution to be estimated, and 
alkali added from a burette until the characteristic band is observed 
in the same position. This gives the end-point of the titration. 
The change does not involve the appearance of a new absorption 
band, but rather the shifting of a band already present. The 
method was tested on solutions of sulphuric acid of known concen- 
tration, which were coloured by the addition of neutral tea extract 
or liquorice. The results are quite as accurate as those obtained 
for colourless solutions by the ordinary method. The amount of 
indicator used is rather larger than that generally employed ; the 
exact amount necessary must be found experimentally. In the 
present experiments, 1 c.c. of methyl-orange and 2°5 c.c. of 
cochineal extract were used. J..F. 8. 


Mercuric Oxide as a Standard for Volumetric Analysis. 
L. RosenTHater (Zeitsch. anal. Chem., 1918, 5'7, 98).—Incze has 
recommended the use of ‘yellow mercuric oxide as a standard in 
volumetric analysis (A., 1917, ii, 327), but the author points out 
that he and Abelmann had previously used mercuric oxide for the 
purpose (A., 1913, ii, 786). W. P.S. 


Detection of Anions. Fritz Fria. (Zeitsch. anal. Chem., 1918, 
57, 135—138).—The substance is boiled with concentrated sodium 
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carbonate solution or fused with a mixture of sodium and potassium 
carbonates ; after filtration, the solution is nearly neutralised with 
nitric acid and warmed with the addition of an excess of solid zinc 
nitrate. The mixture is filtered; the precipitate contains zinc 
sulphide, sulphite, phosphate, borate, fluoride, ferrocyanide, ferri- 
cyanide, and cyanide, and also molybdate, vanadate, and tungstate, 
whilst the filtrate contains zine thiocyanate, chloride, bromide, 
iodide, sulphate, thiosulphate, and sulphite, These substances are 


then identified by drop reactions without further separation 
(See also J. Soc. Chem. Ind., July.] W. P. S. 


Estimation of Chlorine in Organic Substances (Gastric 
Juice, Blood, Milk, etc.). Siror and Joret (Ann. Chim. anal:, 
1918, 28, 109—113).—The total chlorine in gastric juice is estim- 
ated by Volhard’s method after the sample has been treated with 
Esbach’s reagent (10 grams of picric acid and 25 grams of acetic 
acid per litre of water) and filtered. Chlorine in organic and in- 
organic combination is estimated in the same way after the sample 
has been evaporated to expel free hydrochloric acid, whilst chlorine 
in inorganic combination is obtained by titrating the residue left 
after evaporation and incineration. In the case of blood, sodium 
metaphosphate is recommended as a clarifier; 20 c.c. of the blood 
are mixed with 75 c.c. of water, 10 drops of nitric acid, 20 c.c. of 
5% sodium metaphosphate solution, and 1°5 c.c. of acetic acid. 
The mixture is then diluted to 200 e.c., filtered, and the chlorine 
titrated in the filtrate. The acetic acid—picric acid solution may 
be used for precipitating the casein, etc., in milk previous to the 
estimation of the chlorine present. W. P. 8. 


Gravimetric Analysis. V. (Chlorides, Bromides, and 
lodides.} L. W. Winker (Zeitsch. angew. Chem., 1918, 31, 
i, 101—103).—Chlorides, bromides, and iodides are precipitated by 
a small excess of W-silver nitrate in 100 c.c. of the cold solution to 
which has been added 5 c.c. of N-nitric acid, or, in presence of 
ferric salts, 10—-20 c.c. In the case of chlorides and bromides, the 
mixture is left for one hour and then boiled ; in the case of iodides, 
the silver is added first, the nitric acid after half an hour, and the 
mixture is boiled after another half-hour. Twenty-four hours 
later, the precipitate is collected on a plug of cotton wool in a 
Kelch funnel and dried at 132°. It is washed with 50 c.c. of 
water acidified with nitric acid, and later with 50 c.c. acidified 
with acetic acid. Correction values amounting to a few tenths 
of a mg., according to the weight of the precipitate, are used to 
improve the accuracy of the results. Iodides may also be pre- 
cipitated in the presence of hydrochloric acid as palladium iodide. 
0:5 Gram of palladium is dissolved in nitric acid and the solution 
evaporated to dryness several times with hydrochloric acid; the 
residue is taken up with 10 c.c. of 10% hydrochloric acid, 1 c.c. 
of alcohol is added to remove any free chlorine, and the solution 
made up to 100 c.c. In absence of chlorides, the palladium iodide 
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remains in colloidal solution; when precipitated cold, it is flocey. 
lent, and becomes granular on heating. With a preponderating 
quantity of iodide, the neutral solution is diluted so that 100 e¢. 
will give about 0°1 gram of precipitate ; 1-0 gram of sodium chloride 
is added, and 10 c.c. of palladium chloride solution, with agitation. 
The liquid is heated until the precipitate becomes granular, and 
the latter is collected on the cotton filter after twenty-four hours, 
washed with 100 c.c. of cold water, and dried at 132°. With small 
quantities of iodide, 100 c.c. of the liquid are acidified with hydro. 
chloric acid and precipitated with 1 c.c. of the palladium solution in 
the cold. The precipitate is allowed to remain for twenty-four or 
forty-eight hours, according to its quantity, and is collected in the 
flocculent condition. The palladium iodide is some vhat soluble in 
presence of alkali bromides; in presence of large quantities of 
chlorides, a small correction is applied. J. F.B. 


Titration Method for Chlorine, Bromine, Cyanogen, and 
Mercury. Emm Vorocex (Chem. Zert., 1918, 42, 257—260)— 
Chlorides may be titrated with standardised mercuric nitrate solu- 
tion in the presence of a small quantity of nitric acid; 0°06 gram 
of crystallised sodium nitroprusside is used as the indicator, and 
the volume of the solution should be about 250 c.c. Sulphates, 
phosphates, and chlorates do not interfere, but sulphites and nitrites 
must not be present. The method is trustworthy and more accurate 
than Volhard’s method. [See further, J. Soc. Chem. Ind., July.| 

W. P.S. 


The Estimation and Distribution of Bromine in the 
Organs and in the Blood after Dosing with Sodium 
Bromide. W. AuvrenrietH (Miinch. med. Woch., 1918, 65, 
33—35; from Chem. Zentr., 1918, i, 472—473).—Bromine in 
bromides of the alkali metals can be estimated colorimetrically by 
treating the acidified aqueous solution with potassium hydrogen 
sulphate and potassium permanganate, the liberated bromine being 
extracted with chloroform and the extract compared with a 
standard bromine solution, using the Autenrieth-Kénigsberger 
colorimeter. The method is not affected by the presence of chlorine 
and is especially suitable for small quantities. Organs such as 
liver, kidneys, brain, etc., are heated in a nickel crucible with pure 
sodium hydroxide and a little potassium nitrate, and the acidified 
solution treated in the manner described. Sodium bromide is 
retained tenaciously by the human organism, and only very slowly 
eliminated by the kidneys, its retention being favoured by a diet 
poor in chlorine. The brain shows no specific attraction for 


bromine. D. F.T. 


Gravimetric and Volumetric Estimation of Fluorine 
Precipitated as Thorium Fluoride. F. A. Goocn 
MatsusukeE Kopayasui (Amer. J. Sci., 1918, [iv], 45, 370—376). 
—TInvestigation of the method described by Pisani (A., 1916, ii, 393) 
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showed that the acidity of the solution and the excess of pre- 
cipitant are important factors in the estimation of fluorine as 
thorium fluoride. The acidity of the solution (as free acetic acid) 
should be from V/50 to V/5, and the quantity of thorium added 
should not exceed by more than 50% the amount required for the 
precipitation. The thorium fluoride may be collected and ignited 
to oxide, the latter being taken as a measure of the thorium fluoride, 
ThF,,4H,O, or the excess of thorium, after filtration, may be pre- 
cipitated as oxalate and this titrated with permanganate solution 
(compare this vol., ii, 177). [See, further, J. Soc. Chem. Ind., 
391a. | W. P.S. 


Time as a Factor in Gravimetric Analysis. I. Pre- 
cipitation of Sulphuric Acid. Z. Karaocianow (Zeitsch. anal. 
Chem., 1918, 57, 77—98).—In the precipitation of sulphuric acid 
as barium sulphate, the rate at which the barium chloride solution 
is added has a considerable influence ; the most trustworthy results 
are obtained when the addition is extended over a period of not 
less than 1°5 minutes. The concentration of the solutions, stirring, 
concentration of hydrochloric acid, etc., also have an influence, 
but temperature has little effect. The presence of potassium - 
chloride decreases the amount of barium sulphate found, and to 
some extent counterbalances the effect of rapid precipitation, but 
this compensation depends on definite conditions of experiment. 

W. P. S. 


The Estimation of Sulphates in Urine. A. L. Fionr 
(Arch. Néerland. physiol., 1918, 2, 346—351).—The benzidine 
method of Rosenheim and Drummond for estimating inorganic 
and ethereal sulphates gives satisfactory results. If the liquid 
becomes coloured after hydrolysis of the ethereal sulphates by 
hydrochloric acid, and the colour interferes with the titration, it 
can be removed sufficiently by treating the liquid with animal 
charcoal. S. B. 8. 


Estimation of Non-protein Nitrogen in Blood. Isipor 
GreenwaLp (J. Biol. Chem., 1918, 34, 97—101).—A full account 
of work previously published (A., 1917, ii, 523). H. W. B. 


New Method for the Direct Nesslerisation of Ammonia 
in Urine. James B. Sumner (J. Biol. Chem., 1918, 34, 37—41).— 
In the Folin and Denis direct Nesslerisation method (A., 1916, 
ii, 574), the Merck’s blood charcoal may be replaced by copper 
sulphate. The urine is treated with a practically saturated solu- 
tion of copper sulphate (298 grams of the crystallised salt per litre). 
Copper hydroxide is then precipitated by adding a 2°03N-sodium 
hydroxide solution until the neutral point is almost reached, when 
about 90% of the creatinine is also precipitated. The small amount 
of creatinine remaining in solution is not sufficient to interfere 
with the subsequent Nesslerisation. 

For rough comparative tests, standard colours similar to those 
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obtained by Nesslerisation are prepared by dilution of a solution 
containing 6% of crystallised ferric chloride and 2°5% of crystal. 
lised cobalt nitrate. H. W. B. 


Apparatus for the Estimation of Nitric Acid by the 
Schulze-Tiemann Method. Kari Levens (Chem. Zeit., 1918 
42, 235).—The decomposition flask is closed with a glass stopper 
provided with a tapped funnel and a delivery tube, and the stopper 
is surrounded by a water-seal. The delivery tube, which is bent 
downwards and under the lower end of the gas-collecting burette, 
is provided with a glass non-return valve. The whole apparatus 
is constructed of glass. wee 


Gasometric Estimation of Nitrates. C. A. Hitt (Analyst, 
1918, 43, 215—-216).—When an external reaction bottle is used in 
the estimation of nitrates by shaking the latter with sulphuric 
acid and mercury, it is necessary to fill the bottle previously with 
a gas inert towards nitric oxide. Carbon monoxide may be used 
for this purpose, and is prepared by heating a mixture of sodium 
formate and concentrated sulphuric acid. [See, further, J. Soe. 
Chem. Ind., July.] W. PS. 


New Volumetric Method for the Estimation of Phosphates 
in Urines. Arceo AnGiotani (Giorn. Farm. Chim., 1917, 66, 
251—252; from Chem. Zentr., 1918, i, 571).—Twenty-five c.c. of 
the urine are treated with 1 c.c. of 20% hydrochloric acid, 1 gram 
of ammonium chloride, and 10 c.c. of a citric acid—magnesium 
solution (a solution of 35 grams of magnesium oxide in 260 grams 
of citric acid, the total bulk being 500 c.c., which is then treated 
with 400 c.c. of 10% ammonia solution and kept for two hours). 
The precipitate is collected, washed with very dilute ammonia 
solution, dried at 30—40°, and then dissolved in 50 c.c. of .1/10- 
sulphuric acid, of which the excess is then titrated with .V/10- 
sodium hydroxide solution, using methyl-orange as indicator. One 
e.c. of V/10-acid is equivalent to 3°55 mg. P,O;. D. F. T. 


Marsh's Apparatus. W. Kirksy (Pharm. J., 1918, 100, 
286).—A tube loosely packed with cotton wool is _ interposed 
between the generating flask and the hydrogen jet with the object 
of preventing any risk of explosion. C. A. M. 


Simple Process for the Estimation of Small Quan 
tities of Arsenic in Corpses. H. Fiiuner (Ber. Deu. 
Pharm. Ges., 1918, 28, 221—229).—The process consists in the 
destruction of the animal matter by permanganate and sulphuric 
acid, the distillation of the solution with sodium chloride, and the 
estimation of the arsenic in the distillate by the Gutzeit method, 


using mercuric bromide paper. [See J. Soc. Chem. Ind., He 
J.H. J. 
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Estimation of Carbon Dioxide in Carbonates by 
Dittrich’s Method. Bita von Horvarn (Chem. Zeit., 1918, 42, 
j21)—Carbon dioxide may be estimated in sodium carbonate or 
barium carbonate by heating the same at dull redness with borax 
which has been heated previously at 1000°; the carbonate is 
decomposed readily, and the loss in weight gives the amount of 
carbon dioxide present. [See, further, J. Soc. Chem. Ind., 369a.]| 

W. P. S. 


Filtration of Silica. P. Nicotarpor and J. Koegnie (Ann. 
Chim. anal., 1918, 28, 104—109).—The fact that a minute 
quantity of silica passes into the filtrate when hydrated silica is 
evaporated to dryness and then collected on a filter does not appear 
to be due to solubility of the silica ; the effect of successive evapora- 
tions and heating at 110° is to agglomerate the silica so that the 
whole of it is retained by a good filter. It is recommended that 
the silica be twice evaporated with hydrochloric acid and heated 
at 110°, but without intervening filtration, before it is collected ; 
the filtrate may be passed once more through the filter. ([See, 
further, J. Soc. Chem. Ind., July.] W. P. 8. 


Estimation of Strontium. L. W. Winker (Zeitsch. angew. 
(hem., 1918, 31, i, 80 and 83—84).—As Sulphate.—One hundred 
ce, of a neutral solution containing 0°5 gram of strontium salt are 
acidified with 1 c.c. of acetic acid, heated to the boiling point, 
ind 10 c.c. of a 10% solution of sodium sulphate are added. Heat- 
ing is continued until the precipitate is powdery, when it is left 
wernight. It is transferred to a Gooch crucible, washed with 
i0 ec. of saturated strontium sulphate solution, and weighed after 
drying at 132°. If the filtrate is required further, alcohol is used 
asthe washing agent. The presence of other salts, especially mag- 
nsium chloride and hydrochloric and nitric acids, leads to low 
results. 

As Carbonate.—1'0 Gram of potassium nitrate and 10 c.c. of 
10% sodium carbonate solution are added to a boiling solution of not 
nore than 0°5 gram of strontium salt in 100 c.c. of solution. Next 
day the precipitate is washed with 50 c.c. of saturated strontium 
arbonate solution and weighed as SrCO, after drying at 132°. 
Owing to incomplete loss of carbon dioxide on ignition, the pre- 
ipitate cannot be weighed as oxide. 

As Oxalate.—The precipitation is made with 10% solution of 
potassium oxalate, and resembles that of the sulphate. After 
maining overnight, the precipitate is washed with saturated 
trontium oxalate solution. It is dried at 100° for two hours and 
wighed as SrC,0,,H,O, or at 132° for six hours and weighed as 
&C,0,. Other salts, especially magnesium chloride, interfere. 
This is the most convenient and exact method ‘of estimating 
trontium. H. J. H. 


Time as a Factor in Gravimetric Analysis. Precipita- 
ton of Barium Chloride with Sulphuric Acid. Z. Karao- 
tunow (Zeitsch. anal. Chem., 1918, 57, 113—121).—In the gravi- 
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metric estimation of barium as barium sulphate, sulphuric acid 
should be used for the precipitation; alkali sulphates must not be 
used. The acid should be added rapidly; if it is added slowly, the 
results obtained are too low. [See, further, J. Soc. Chem. Ind, 
352a. | W.P.S. 


Volumetric Estimation of Lead by means of Ammonium 
Molybdate. Linpr (Zeitisch. anal. Chem., 1918, 57, 71—76).—In 
this process, it is essential that an excess of ammonium acetate 
should be avoided in dissolving the lead sulphate; the results 
obtained are too high in the presence of such excess, but are trust- 
worthy when the lead sulphate is dissolved in the minimum requi- 
site quantity of the acetate solution. [See, further, J. Soc. Chem. 
Ind., 352a. | W. P.S. 


Estimation of Copper as Copper Oxide after previous 
Precipitation as Thiocyanate. G. Fenner and J. Forscumaxy 
(Chem. Zeit., 1918, 42, 205—206).—The inconvenient drying of 
the cuprous thiocyanate precipitate to constant weight is unneces- 
sary, and may be avoided by conversion of the precipitate into 
cupric oxide by roasting in a muffle at a temperature near 800°. 
[See also J. Soc. Chem. Ind., 391a.] D. F. 


Analysis of White Metal. fF. Kurexk and A. Frarn (Chem, 
Zeit., 1918, 42, 133—134).—Tin is estimated by dissolving the 
alloy in hydrochloric acid with the addition of ferric chloride, 
reducing the tin with metallic iron, separating the precipitated 
antimony and copper, and titrating the filtrate with ferric chloride 
solution. The antimony and copper are then dissolved in hydro- 
chloric acid to which potassium chlorate is added, excess of free 
chlorine is expelled by boiling the solution, the two metals are 
separated as their sulphides, the antimony sulphide is dissolved in 
sodium sulphide solution, again precipitated in the presence of an 
excess of oxalic acid, dissolved in hydrochloric acid, the solution 
boiled until the antimony is reduced, and then titrated with 
potassium bromate solution. Suitable methods are also described 
for the estimation of lead, copper, iron, aluminium, nickel, and 
zine in the alloy. [See, further, J. Soc. Chem. Ind., 877:.) 

W. P. 8. 


Use of Metallic Silver as a Reducing Agent in the 
Volumetric Estimation of Iron. Granam Epaar and A. RB. 
Kemp (J. Amer. Chem. Soc., 1918, 40, 777—784).—The reaction 
between metallic silver and solutions of ferric sulphate in the 
presence of sulphuric acid and a soluble thiocyanate has been ex- 
amined. The results obtained show that silver may be employed 
to effect the complete reduction of the ferric salt provided the 
dissolved silver is precipitated by thiocyanate. The resulting 
ferrous solution is filtered, treated with an excess of silver nitrate, 
and titrated with potassium permanganate. An _ alternative 
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method consists in titrating the excess of silver nitrate with 
standard thiocyanate. 

The thiocyanate serves to show when the reduction is complete, 
and further advantages of the method are‘that silver is usually 
quite free from iron, that it does not reduce titanium at all, and 
that it reduces vanadium quantitatively to the quadrivalent con- 
dition. [Compare J. Soc. Chem. Ind., 391a.]| H. M. D. 


Estimation of Iron in Lactic Acid. A. Harvey (J. Soc. 
Leather Trades’ Chem., 1918, 2, 37—38).—Iron in lactic acid can 
be estimated very exactly by a colorimetric method in which the 
colour developed with potassium ferrocyanide is matched against 
the colour produced by standard iron solution. Potassium thio- 
cyanate is useless. F. C. T. 


Quantitative Separation of Iron from the Cerite Metals 
in the presence of Calcium. A. Woser (Zeitsch. landw. 
Versuchsw. Oesterr., 1917, 20, 500—501; from Chem. Zentr., 1918, 
i, 476).—A weighed sample is dissolved by prolonged treatment 
with 2% hydrochloric acid, and to an aliquot portion of the solu- 
tion there is added tartaric acid in the proportion of approximately 
four grams to one of the substance. On saturating the solution 
with hydrogen sulphide and adding aqueous antmonia until a pure 
black precipitate of iron sulphide is obtained, the transiently pre- 
cipitated hydroxides of the cerite metals are redissolved. The iron 
sulphide is treated in the usual manner, whilst the estimation of 
the cerite metals is effected by the method of Hauser and Wirth 
(A., 1908, ii, 778). D. F. T. 


Estimation of Nickel with a-Benzildioxime. R. StreBincER 
(hem. Zeit., 1918, 42, 242—-243).—The author agrees with Gross- 
mann and Mannheim (A., 1917, ii, 391) that Atack’s method of 
estimating nickel by precipitation with a-benzildioxime is trust- 
worthy for small quantities of the metal. When, however, the 
quantity of nickel exceeds 0°025 gram, the precipitate contains a 
certain amount of occluded a-benzildioxime, and the results 
obtained are too high. In such cases, the precipitate should be 
ignited and the resulting nickel oxide weighed. W. P. 38. 


Estimation of Chromium in Chromium Salts, Chrome 
Liquors, Leather Ashes, and Chromium Residues. Kar. 
SCHORLEMMER (Collegium, 1917, 345 and 371; from Chem. Zentr., 
1918, i, 377—378).—The solution of the chromium salt is treated 
cautiously with approximately V-sodium hydroxide until the pre- 
aipitate has redissolved. Aqueous hydrogen peroxide of approxim- 
ately 3% concentration is then added, and the solution is boiled 
wntil no more oxygen is liberated. The resulting solution is 
acidified with sulphuric acid, and the amount of chromate estimated 
by one of the usual volumetric methods. Leather ash or dry 
13—2 
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chromium residues should be mixed with anhydrous sodium 
carbonate and magnesium oxide and roasted until yellow, the 
aqueous extract then being titrated after acidification. For the 
oxidation of solutions of very impure chromium salts, it is better 
to use alkaline potassium permanganate solution. The presence of 
iron in the ash of chrome leather may interfere with the chromium 
estimation. _ Fy. F 


Estimation of Molybdenum. 0. Binper (Chem. Zeit., 1918, 
42, 255).—When molybdenum is precipitated as sulphide and the 
latter then ignited to oxide, the oxidation is not complete unless 
the substance, after preliminary ignition, is treated with nitric 
acid, evaporated, dissolved in ammonia, reprecipitated with nitric 
acid, evaporated, and ignited. A correction must be made for any 
traces of matter which remain insoluble when the ignited oxide is 
dissolved in ammonia. [See, further, J. Soc. Chem. Ind., July.| 

w. PR 


The Estimation of Molybdenum as Lead Molybdate. 
RosBert STREBINGER (Oesterr. Chem. Zeit., 1917, [ii], 20, 226-—228; 
from Chem. Zentr., 1918, i, 378).—For the estimation of molyb- 
denum in ferro-molybdenum, 0°5—-1 gram is fused with 10 grams of 
sodium peroxide in an iron crucible. The product is extracted with 
500 c.c. of water, and 100 c.c. are taken for the test; after the 
removal of any iron by the addition of nitric acid and then 


ammonia solution, the solution is neutralised with acetic acid, 
boiled, and treated successively with solutions of lead acetate 
(2—5 grams) with acetic acid (2 c.c.) in 30 c.c. of water, and an- 
monium acetate (10 grams) in 50 ¢.c. of water. After boiling fora 
short time, the precipitate is allowed to settle for six hours. The 
precipitate is removed by filtration, washed with dilute ammonium 
acetate solution, dissolved in diluted nitric acid, and reprecipitated 
by the addition of a solution of ammonium acetate (10 grams) in 
50 c.c. of very dilute acetic acid. After twelve hours, the lead molyb- 
date is again separated, washed, dried, and ignited at a moderate 
temperature before final weighing as PbMoO,. D. F. T. 


A Colour Reaction of Thorium and Zirconium with 
Pyrogallolaldehyde. H. Kasrrer (Chem. Zeit., 1918, 42, 170)— 
On the addition of an aqueous solution of pyrogallolaldehyde to one 
of a thorium compound, a yellow colour is formed, and, after 4 
time, a dirty yellow precipitate is produced, which when filtered 
off leaves a colourless filtrate. Zirconium compounds, after beil- 
ing or after the addition of hydrogen peroxide, give a similar 
colour and precipitate with cerium compounds; the yellow colour 
remains after boiling. In the presence of nitric, sulphuric, o 
hydrochloric acid, a colourless solution and no precipitate are pro 
duced. A solution containing only 0-1 mg. of thorium nitrate per 
100 ¢.c. shows the colour clearly. Pyrogallol, pyrogallolearboxylie 
acid, and protocatechualdehyde do not give this reaction. 
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The pyrogallolaldehyde is prepared by dissolving 38 grams of 
yrogallol and 36°3 grams of formanilide in absolute ether, conden- 
sing this with 15°2 grams of phosphoryl chloride, and filtering after 
twelve hours. The residue is dissolved in alcohol and precipitated by 
sodium chloride. The crystals are treated with warm sodium 
hydroxide, a current of hydrogen is passed through the solution, 
after which it is acidified and the aldehyde extracted with ether 
and purified by conversion into the bisulphite compound. 

A. B. 8. 


Graphic Methods of Analysis. Hans Grapenwitz (Chem. 
Zeit., 1918, 42, 221).—The composition of such mixtures as form- 
aldehyde, methyl] alcohol, and water, and ethyl acetate, alcohol, 
and water, may be found from the graphs given, the data to be 
determined being, in the first case, the specific gravity and the 
formaldehyde content, and in the second, the specific gravity and 
the ethyl acetate content. [See, further, J. Soc. Chem. Ind., 392a.| 

W. P.S. 


Method for Detecting Small Quantities of Chloretone 
(Trichloro-tert.-butyl Alcohol) in Aqueous Solutions. T. B. 
Aupricu (J. Biol. Chem., 1918, 34, 263—267).—The solution con- 
taining the chloretone is subjected to steam distillation. If a 
large amount of chloretone is present, it crystallises in the cooler 
part of the condenser in needles. When only small amounts of 


chloretone are present, crystallisation may not occur, but if the 
distillate is placed in a small flask fitted with a reflux condenser 
and boiled for half an hour, needle crystals are then obtained in 
the condenser when the amount of chloretone exceeds 0°25 mg. 
If protein is present, it should be digested with pepsin and hydro- 
chloric acid before the steam distillation is carried out. The 
presence of other organic solvents prevents the crystallisation, and 
thus interferes with the recognition of chloretone by this method. 
H. W. B. 


Estimation of Cholesterol in Blood. L. Kast, V. C. 
Myers, and Emma L. Warpe.u (Proc. Soc. Exp. Biol. Med., 1917, 
15, 1—2; from Physiol. Abstr., 1918, 3, 31).—One c.c. of blood 
is extracted with chloroform, and in the extract the cholesterol is 
estimated colorimetrically by the Liebermann-Burchard reaction 
(compare Physiol. Abstr., 1917, 2, 675). The values obtained are 


‘ lower than those of Bloor, but are believed to be more accurate. 


W. G.- 


Cammidge'’s Method for the Estimation of [Reducing] 
Sugar in Urine. R. W. Garrow (Pharm. J. 1918, 100, 
148—149).—In estimating sugar by this method (A., 1917, ii, 276), 
it is noticed in titrating back the excess of iodine with thio- 
sulphate that up to the point where the blue starch iodide is dis- 
charged the solution is transparent, but immediately after the first 
end-point is reached a slight opalescence begins to appear, in- 
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creasing to a white precipitate of cuprous iodide, and the blue 
colour returns. The first discharge of the blue colour should be 
taken as the end-point, and the titration should be done as rapidly 
as possible. [See, further, J. Soc. Chem. Ind., 276a.]| 

J. F. B. 


Polarimetric Estimation of Dextrose in Urine. 6. 
Frericus and E. Mannueim (Apoth. Zeit., 38, 34; from Chem. 
Zentr., 1918, i, 380. Compare A., 1917, ii, 393)—A 100 c.c. flask 
containing 5 c.c. of lead acetate solution is filled to the mark with 
the urine and shaken well ; the liquid is then filtered and examined 
in the polarimeter in a 2-dcm. tube, the rotation giving the con- 
tent of anhydrous dextrose in grams per 100 c.c. of urine. The 
lead acetate solution should contain 10 grams of the salt and 
5 grams of 30% acetic acid in 20 grams of water. If the lead 
acetate treatment fails to decolorise the urine sufficiently, the 
latter may be decolorised with charcoal, either at the same time as 
the lead acetate treatment or subsequently. As the charcoal 
absorbs a certain proportion of the dextrose, a correction becomes 
necessary, for which empirical values are given. Bo. F.'F. 


Colorimetric Estimation of Dextrose in Urine. V. |. 
Isaacson (J. Lab. and Clin. Med., St. Louis, 1918, 3, 289-—294; 
from Physiol. Abstr., 1918, 3, 120).—A copper sulphate method, 
in which the unreduced copper is estimated after adding ammonia 
in a colorimeter against a standard. S. B.S. 


Estimation of Dextrose in Urine. ©. H. Hucennoum 
(Pharm. Weekblad, 1918, 55, 609--614).—-A comparison of the 
iodometric, polarimetric, and fermentation methods of estimating 
dextrose in urine. The first method is very accurate, the second 
gives slightly low results, and the values derived from the third 
method are extremely erratic. A. J. W. 


Estimation of Sugar in Normal Urine. Sranuey R. 
Benepict and Emit Osrerserc (J. Biol. Chem., 1918, 34, 
195—201).—In this method, which permits of the estimation of 
traces of sugar accurately to within a few thousandths of 1%, the 
creatinine and polyphenols, and most of the total nitrogen and the 
glycuronic acid, are first removed from the urine by precipitation 
with a mercuric nitrate reagent, and the dextrose then estimated 
colorimetrically after treatment with picric acid. The necessary 
special reagents are prepared as follows. Mercuric nitrate solt- 
tion, by adding slowly 220 grams of mercuric oxide to 160 c.c. of 
concentrated nitric acid until it has dissolved, then boiling, cool- 
ing, and adding 60 c.c. of 5% sodium hydroxide solution. It 1s 
made up to 1 litre and filtered. Picrate-picric acid solution, by 
adding 36 grams of picric acid and 400 c.c. of hot water to 500 c.. 
of 1% sodium hydroxide solution and shaking until the picric acid 
has dissolved. It is cooled and made up to 1 litre. 
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To perform the estimation, 15 or 20 c.c. of the urine are placed 
in a 500 c.c. beaker, together with an equal volume of the mercuric 
nitrate solution, and, after mixing, solid sodium hydrogen 
carbonate is added until frothing ceases and an alkaline reaction 
to litmus paper is obtained. After filtering, the excess of mercury 
js removed by adding a pinch of zinc dust and a drop or two of 
concentrated hydrochloric acid. From 1 to 4 c.c. of the final 
fltrate (containing about 1 mg. of dextrose) are measured into a 
large test-tube graduated to indicate 12°5 and 25 c.c. Water is 
added if required to bring the volume to 4 c.c., and 1 c.c. of 20% 
sodium carbonate solution is run in, followed by 4 c.c. of the 
picrate—picric acid solution. The mixture is heated in boiling 
water for ten minutes, cooled, diluted to the mark, and compared 
in a colorimeter with a standard solution similarly prepared from 
1 mg. of dextrose in 4 c.c. of water or with a permanent standard 
of picramic acid or potassium dichromate solution. The former 
is prepared by adding 0°5 c.c. of 20% sodium carbonate solution 
and 15 c.c. of the picrate—picric acid solution to 105 c.c. of exactly 
001% picramic acid solution in 0°02% sodium carbonate solution 
and then diluting to 300 c.c. with water. To prepare the 
dichromate standard, dissolve 0°536 gram of potassium dichromate 
in 1 litre of water. 

To estimate the fermentable sugar, a second estimation in the 
urine after fermentation is necessary. About 20 mg. of dextrose 
and a one-quarter cake of yeast are added to 25 c.c. of the urine. 


After mixing, it is allowed to remain in an incubator at 35—-38° 
for eighteen to twenty hours. The clear urine is then decanted 
and the estimation of dextrose carried out as above. The differ- 
ence between the two estimations gives the fermentable sugar. 

H. W. B. 


Modification of the Lewis-Benedict Method for the 
Estimation of Dextrose in the Blood. Sranuey R. Benepicr 
(J. Biol. Chem., 1918, 34, 203—207. Compare A., 1915, ii, 111). 
—The modification consists in adding the solution of picric acid in 
sodium picrate, employed in the estimation of dextrose in urine 
(see preceding abstract), instead of picric acid to the laked blood, 
which renders the subsequent evaporation unnecessary. 


H. W. B. 


Sources of Error in the Estimation of Dextrose by the 
Colorimetric Picrate Method, T. Anppis and A. E. Suevxy 
(Proc. Soc. Exp. Biol. Med. New York, 1918, 15, 79).—The 
reddish-brown colour produced on heating dextrose, picric acid, and 
sodium carbonate varies with the temperature, duration of heat- 
ing, and amount of carbonate present. G. B. 


Inversion and Estimation of Sucrose. A. R. Rose 
(Proc. Soc. Exp. Biol. Med. New York, 1917, 15, 16—17).— 
Heating for ten minutes at 100° with 2 volumes of saturated picric 
acid inverts the sucrose; then 1 vol. of 20% sodium ‘carbonate 
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is added, and after a further twenty minutes’ heating the total 
dextrose + levulose is estimated colorimetrically according to Lewis. 
Benedict. The amount originally present is estimated in a similar 
tube, in which the sodium carbonate was added before heating. 
The difference between the two tubes represents invert-sugar (com. 
pare preceding abstract). 


Estimation of Furfuroids (Furfurosans) in the Different 
Products of Beet Sugar Factories. I. R. Gitier (Bull, 
Assoc. chim. Suer. Dest., 1917, 35, 53—62).—It is known that 
other substances besides pentoses and pentosans yield more or less 
furfuraldehyde under the well-known conditions of distillation with 
hydrochloric acid. Chalmot has stated that sucrose yields not 
more than 0°2%, but the author, operating on 5—20 grams of pure 
sucrose, has obtained from 0°38 to 0°75%. of furfuraldehyde under 
the Tollens-Councler conditions of working. The method of pro 
cedure is described fully, and attention is directed to certain points 
which are of importance in securing uniform results. To prevent 
superheating, the distillation flask should not be immersed in the 
bath below the level of the liquid in the flask. The temperature 
of the bath should be such as to produce uniform distillation at 
the rate of 30 c.c. in twelve to fourteen minutes; when operating 
on 10 grams of sucrose, the author found it necessary to heat the 
bath to 155—160°, since at lower temperatures distillation was 
slow and the distillate was often cloudy, owing to the presence of 
an unknown, yellow substance in suspension. Great importance is 
attached to strict adherence to the prescribed method of replenish- 
ing the acid during distillation, exactly 30 c.c. being added as soon 
as 30 c.c. has distilled. In spite of attention to these and other 
details of procedure, it was found impossible to secure absolutely 
uniform yields of furfuraldehyde from sucrose. J. H. L. 


Colour Reaction for Ground Wood Pulp or the Incrusting 
Matters of Wood with Phenylhydrazine Hydrochloride. 
S. Jentscn (Zeitsch. angew. Chem., 1918, 31, 72).—An aqueous 
solution of phenylhydrazine hydrochloride gives an intense orange- 
yellow coloration with raw wood fibre, which subsequently changes 
to a characteristic bright green on drying in presence of air; the 
appearance of the green colour is accelerated by suitable heating. 
Cotton and other pure cellulose fibres are stained only to a pale 
yellow, which changes to a characteristic light brown after drying. 
The above test for lignocellulose is stated to be sharper and more 
definite than the phloroglucinol—-hydrochloric acid test. [See also 
J. Soc. Chem. Ind., 365a.] J. F. B. 


New Reaction of Formic Acid and Hyposulphites. 
Comanpucct (Boll. chim. farm., 1918, 57, 101—102).—The 
presence of formic acid in a liquid may be detected by heating the 
latter gently with concentrated sodium hydrogen sulphite solution 
until gas bubbles begin to escape, the liquid being then cooled and 
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fresh, dilute sodium nitroprusside solution poured carefully on to 
its surface ; a green or blue ring is thus formed, hydrogen cyanide 
being liberated at the same time. The blue precipitate, 
Na,Fe,(CN) 9, results from the interaction of the nitroprusside and 
sodium hyposulphite, the latter being formed by the action of the 
formic acid on the sodium hydrogen sulphite (compare A., 1904, 
ii, 845). T. B.' P. 


Estimation of Lactic Anhydrides in Lactic Acid. F. C. 
Taompson and Kyoner Suzuxrt (/. Soc. Leather Trades’ 
Chem., 1918, 2, 115—121).—Lactide reacts completely in the cold 
with alkali hydroxide in ten minutes if the alkali is in considerable 
excess. No heating is therefore necessary in the analysis of lactic 
acid. Furthermore, the proportion of lactide present in lactic acid 
depends on the dilution and time of keeping, so that analytical 
results do not indicate the amount of lactide in a dilute solution 
used in technical practice, for example, in deliming hides. [See, 
further, 7. Soe. Chem. Ind., 343a.], ; 


An Optical Method for the Estimation of Malic and 
Tartaric Acids in the same Solutions. J. J. Wittaman 
(J. Amer. Chem. Soc., 1918, 40, 693—-704).—The method depends 
on the facts that uranyl acetate enhances the rotation of /-malic 
and d-tartaric acids, whilst ammonium heptamolybdate reverses 
the direction of the rotation in the case of /-malic acid, giving 
strongly positive solutions in each case. A chart is made connect- 
ing the rotations of solutions, containing up to 1% of the acids, 
activated by uranyl acetate on the one hand (the curves slope down 
from left to right) with those of solutions activated by ammonium 
heptamolybdate on the other (the curves slope up from left to 
right). The point of intersection of a given pair of curves will 
give, therefore, the number of grams of tartaric acid on the 
abscisse and the proportion of malic acid on the ordinates. 

The details of the method are based on Yoder’s work on malic 
acid (A., 1911, ii, 1141) and further developments by Gore and 
others in America, which have been embodied in an official process 
(J. Assoc. Off. Agric. Chemists, 1916). An amount of the sample 
is taken which, judged by titration, will contain at least about 
01 gram of either acid and not more than 0°6 gram of tartaric 
acid or O°8 gram of malic acid. This is neutralised with 
V-ammonia solution, mixed with 2 vols. of 95% alcohol, filtered 
from pectins, and the filtrate slowly mixed with an excess of a 
10% solution of barium chloride in 50% alcohol, and then made 
up to fourteen times the original volume with 95% alcohol. The 
precipitate is collected by centrifuging, boiled with water, mixed 
with 10 ¢.c. of 20% ammonium sulphate solution, the mixture is 
concentrated to about 80 c.c., cooled, mixed with 6 c.c. of glacial 
acetic acid, and diluted to 100 c.c. Two 25 c.c. portions of the 
clear solution, after centrifuging, are taken, mixed with 10 c.c. 
of an 8% solution of pure uranyl acetate and 10 c.c. of 10% 
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ammonium heptamolybdate respectively, left for three hours in 
the dark, and then polarised at about 20° in a 2-dem. tube. [Ij 
the molybdate solution becomes green through reduction, a drop 
of bromine water may be added. J.C. W. 


Estimation of Fatty Acids in Butter Fat. E. B. Hottanp 
and J. P. Bucktey, sun. (J. Agric. Research, 1918, 12, 719—732). 
~—Direct esterification of butter fact (with absolute alcohol contain- 
ing hydrogen chloride or concentrated sulphuric acid). and subse- 
quent fractional distillation of the resulting esters, affords a trust- 
worthy method for the estimation of certain of the fatty acids. The 
following quantities of fatty acids were found in butter fat: hexoic 
acid, 1°36%; octoic acid, 0°975%; decoic acid, 1°831%; laurie acid, 
6°895%; myristic acid, 22°618%. Butyric acid (3°153%) and 
palmitic acid (19°229%) were estimated by difference, stearic acid 
(11°384%) by crystallisation, and oleic acid (27°374%) from the 
iodine number of the insoluble fatty acids. [See, further, J. Sor. 
Chem, Ind., 846a.]| W. P. 8. 


Test for Acetone in Urine. M. Wacenaar (Pharm. Weekblad, 
1918, 55, 57—60).—The presence of 0°5 mg. of acetone in 10 ce. 
of urine can be detected by mixing the sample with a solution, of 
acetic acid, tartaric acid, and sodium nitroprusside, and covering 
the liquid with a concentrated solution of ammonia. A coloration 
like that of permanganate solution is developed at the junction of 
the liquids. A. J. W. 


Detection of Acetone in Urine. P. Bonriscu (Pharm. Zeit., 
1918, 68, 173—174. Compare this vol., ii, 179).—The author finds 
that Legal’s test is more sensitive than Lange’s ring test, and men- 
tions that Arends and Urban had shown in 1911 that it was not 
necessary for the sodium nitroprusside solution used in the tests 
to be freshly prepared. W. P. S. 


Detection of Arbutin. Hans Saromon (Ber. Deut. pharm. 
Ges., 1918, 28, 138—139).—The tests commonly applied for arbutin 
in urine, for example, after the ingestion of bearberry leaf tea, are 
not specific to this substance. D. F. T. 


Direct Estimation of Urea and Ammonia in Placenta 
Tissue. Freperick S. Hammerr (J. Biol. Chem. 1918, 33, 
381—385. Compare Sumner, A., 1916, ii, 655).—The methods of 
estimation recommended by the author are essentially those devised 
by Sumner (loc. cit.), the chief modification being the addition of 
potassium carbonate in a solid form to liberate the ammonia prior 
to aeration. H. W. B. 


Estimation of Uric Acid in Urine and Blood. D. G. Coney 
TervaERT (Arch. Néerland. physiol., 1918, 2, 337—345).—In the 
case of urine, the uric acid is precipitated by ammonium chloride 
as ammonium urate under conditions described by the author in 
detail. The precipitate is washed with ammonium chloride by 
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centrifugalisation, then dissolved in lithium carbonate solution, and 
the uric acid is estimated colorimetrically by Folin’s phospho- 
tungstate reagent in a solution made alkaline by sodium carbonate. 
In the case of blood, the proteins are separated by coagulation of 
the solution acidified by acetic acid, the filtrate is concentrated to 
a small bulk, and the uric acid is precipitated as urate and the 
amount estimated in a manner similar to that described for the 
estimation of uric acid in urine. 8. B. 8S. 


Estimation of Uric Acid in the Blood by Titration 
with Permanganate. J. Lucien Morris (Proc. Amer. Soc. 
Biol. Chem., 1917, xxi; J. Biol. Chem., 1918, 38. Compare A.., 
1917, ii, 279).—The uric acid from 20 c.c. of blocd is isolated as 
zinc urate. It is then dissolved in hydrochloric acid and disodium 
hydrogen phosphate added until all the zinc is reprecipitated. A 
saturated solution of sodium hydrogen carbonate (25 c.c.), 10% 
potassium iodide (5 c.c.), and 0°5% starch solution (1 c.c.) are 
added, and 0°002N-permanganate run in from a burette until the 
blue colour of iodide of starch appears. In the slightly alkaline 
solution, the oxidation of the potassium iodide, and consequent 
production of the blue iodide of starch, does not occur until all 
the uric acid has been oxidised. The results are accurate to within 
5%. H. W. B. 


Homatropine and the Vitali Test. H. Droop Ricumonp 


(Analyst, 1918, 48, 167-—-168).—Although the Vitali test serves 
to distinguish homatropine or its hydrobromide from atropine, 
hyoscyamine, or hyoscine, it is untrustworthy when applied to 
homatropine sulphate, since the sulphuric acid in this salt causes 
the production of a violet coloration. In testing the sulphate, the 
alkaloid should be isolated and the reaction applied to it instead 
of to the original salt. W. P.S. 


Microchemical Tests for Choline. N. Scuoort (Pharm. 
Weekblad, 1918, 55, 363—-369).—A description of the micro- 
chemical characteristics of double salts of choline hydrochloride 
with platinum chloride, gold chloride, mercuric iodide, bismuth 
iodide, and of the picrate and picrolonate. A. J. W. 


Estimation of Creatinine and of Creatine in the Blood. 
Isipor GREENWALD and Grace McGuire (J. Biol. Chem., 1918, 
34, 103—-118).—The new method consists in removing the blood- 
proteins by heat coagulation in dilute acetic acid solution, and then 
shaking with kaolin, which almost completely removes the 
creatinine, leaving the creatine unaffected. After filtration and 
concentration, the creatine is hydrolysed by hydrochloric acid and 
estimated by Folin’s colorimetric method. } H. W. B. 


Detection and Estimation of Quinine in Blood and Urine. 
W. Ramspen and I. J. Lipkin (Ann. Trop. Med. Parasitol, 1918, 11, 
443—464).—The thalleioquinine reaction is rendered more delicate 
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(1:40,000 with certainty) by adding to 10 c.c. of the quinine soly. 
tion, feebly acidified with hydrochloric acid and shaken in a test. 
tube, one-tenth saturated bromine water drop by drop until the 
pale yellow colour is no longer instantly discharged (white back. 
ground). At intervals of tive seconds, lots of about 2 c.c. are 
poured into test-tubes containing one drop of concentrated 
ammonia. Finally, all ammonia solutions are mixed, and the 
green pigment is extracted with chloroform. The Herapath tes 
may, with Christensen’s reagent and a polarising microscope, be 
employed for the recognition of 1/500 mg. of quinine. Mayer’ 
reaction (ordinarily 1:500,000) may be rendered twenty times as 
delicate by extracting the alkaloid with ether free from all traces 
of aldehyde or acetone, dissolving in saturated ammonium sulphate 
solution, and adding 1/100 volume of the reagent. Potassium tri- 
iodide (limit, 1:1,500,000) is less suitable, on account of the 
colour; phosphotungstic acid and bismuth potassium iodide are 
much less delicate. 

Blood is boiled with ammonium sulphate, urine is precipitated 
with lead acetate and ammonium sulphate in the presence of acetic 
acid ; in either case, after addition of ammonia to the filtrate, the 
quinine is extracted with ether free from ketones, the ether is 
evaporated, and the residue is dissolved in saturated ammonium 
sulphate solution (at least 10 c.c. for each mg. of quinine). The 
turbidity due to Mayer’s reagent is compared nephelometrically 
with that in saturated ammonium sulphate solutions containing 
known amounts of quinine (gauged test-tubes in box with slit for 
illumination, dark-room, best dilution of quinine 200—300 c.c. per 
mg.). Thus 0°02—0°03 mg. of quinine in 5 c.c. of blood may be 
estimated with an error of less than 5%. Larger quantities of 
quinine (100 mg.) may be precipitated as periodide, from which 
the quinine is recovered with sodium hydrogen bisulphite and ether, 
so that it may be weighed or titrated. Gordin’s volumetric method 
(A., 1900, ii, 114, 777; 1907, ii, 487; 1902, ii, 186) is found to be 
accurate. G. B. 


Detection of Proteins by Bleaching Powder and 
Hydrochloric Acid. Apotr Jottes (Deut. med. Woch., 48, 
1620—1621; from Chem. Zentr., 1918, i, 303—304).—The test 
mentioned in the title is not sufficiently sensitive, and can be re 
placed by the following “three-tube test.” The specific reagent 
contains 10 grams of mercuric chloride, 20 grams of citric acid, and 
20 grams of sodium chloride in 500 c.c. of water. To three tubes 
are added 5 c.c. of filtered urine, to the first tube 1 c.c. of 30% 
acetic acid+5 c.c. of the reagent; to the second, 1 c.c. of acetic 
acid + water, and to the third, water only. All tubes are made to 
contain the same volume of liquid. By comparing differences 
the turbidities after remaining for ten minutes, it is possible to 
ascertain whether traces of proteins are present. Ss. B. S. 


General and Physical Chemistry. 


Optics of Disperse Systems. II. I. Lirscuirz and Jxns 
Branot (Kolloid Zeitsch., 1918, 22, 133—143. Compare this vol., 
ii, 181).—The refractive power of disperse systems has been ex- 
amined by observations on colloidal solutions of sulphur and on 
soap solutions. 

The results obtained with colloidal solutions of sulphur, frac- 
timated by the method described by Odén, show that the refrac- 
tive index increases with the concentration of the solution (grams 
per 100 c.c.) according to a linear equation. The density of the 
sols also increases with the concentration in an approximately linear’ 
manner. The value of (d,—d )/c, in which d, is the density of a 
wl of concentration ¢ and d, the density of the solvent, is, however, 
much greater than for solutions of sulphur in carbon disulphide 
in which the sulphur is present in the molecular condition. The 
refractivity, measured by Gladstone and Dale’s formula, is much 
more nearly constant than it is when the formula of Lorenz and 
Lorentz is employed. 

The results obtained in measurements of the refractive index of 
aqueous solutions of sodium oleate, palmitate and stearate, and of 
potassium palmitate at 70° show that the refractive index changes 
with the concentration according to a linear formula. The mole- 
cular refractivities of the soaps appear to be independent of the 
concentration, and consequently of the degree of dispersity and of 
the extent to which the soaps are hydrolysed and dissociated. 

H. M. D. 


Effect of an Electric Field on the Spectrum Lines of 
Helium. Tosnio Takamine and Usasuro Yosuipa (Mem. Coll. 
Sei. Kyoto, 1917, 2, 325—334).—The mode of resolution of the 
lines A5048, A 5016, A4922, A4472, A 4438, A4388, and A 4121 
under the influence of electric fields varying in intensity between 
3000 and 70,000 volts per cm. is described. With the exception 
of 14686, the resolution of all the helium lines examined has been 
found to be unsymmetrical with respect to the initial line. 

H. M. D. 


Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. II. Tosnio Takamine and Usasuro Yosuipa (Mem. 
Coll. Sei. Kyoto, 1917, 2, 321—323. Compare A., 1917, ii, 402). 
—The changes produced by the action of a strong electric field 
have been examined by the investigation of a further series of 
hydrogen lines. The photographs show that the outer components 
of the lines belonging to the Balmer series frequently extend into 
the region é6f the unaffected secondary lines. The apparent lack 
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of any connexion between the two groups of lines suggests that 
they are due to different carriers. H. M. D. 


Effect of an Electric Field on the Spectrum Lines of 
Hydrogen. Suicenaru Nirra (Mem. Coll. Sci. Kyoto, 1917, 2, 
349—355. Compare preceding abstract).—The Stark effect has 
been examined with electric fields of considerably greater intensity 
than those used by previous observers. The H, line yields six com- 
ponents, the separation of which is proportional to the intensity 
of the field. In addition to the Balmer lines, certain lines belong- 
ing to the secondary spectrum were investigated. H. M. D. 


Optical Investigations on the Constitution of the Nitrates. 
Konr. Scnarrer (Zeitsch. wiss. Photochem., 1918, 17, 193—211. 
Compare A., 1910, ii, 562; 1917, ii, 61, 186).—The ultra-violet 
absorption of aqueous solutions of various nitrates has been ex- 
amined over a considerable range of concentration. The results 
obtained for glucinum, silver, thallous, copper, mercurous, cerous, 
bismuth, and thorium nitrate are shown in the form of logarithmic 
absorption curves. On examining the available data for the 
nitrates, it would seem that these may be divided into three groups 
according to their optical behaviour at different concentrations. 
The nitrates of the alkali and alkaline earth metals satisfy the 
requirements of Beer’s law. This relation is only approximately 
satisfied by the nitrates of glucinum, magnesium, aluminium, 
manganese, zinc, cadmium, lead, cobalt, and nickel, which form 
the second group. The deviations are partly due to hydrolysis and 
in part to the superposed absorption effect of the metal. To the 
third group belong the nitrates of metals which show large diverg- 
ences from Beer’s law. The absorption of the nitrates in this 
group (copper, silver, thallous, mercurous) increases rapidly with 
increase in the concentration of the solutions. This grouping of 
the metallic nitrates shows an undoubted connexion between the 
optical properties and the electro-affinity of the metals. The 
nitrates of the strongly electropositive metals show the selective 
absorption which has been attributed to that arrangement of the 
atoms which is found in the nitrate ion, as distinguished from the 
non-selective absorption of the grouping which is characteristic of 
the organic nitrates and of concentrated nitric acid. The absorp- 
tion exhibited by the nitrates of the weak electropositive metals 
cannot be satisfactorily explained in terms of these two forms of 
the nitrate group, and it is suggested that the optical behaviour 
affords evidence of a third configuration of the atoms in the nitrate 
group. 

The absorption of fused potassium nitrate has also been examined, 
and the selective absorption which it exhibits resembles closely that 
found for aqueous solutions of the alkali nitrates. In this respect 
it differs markedly from the absorption of anhydrous nitric acid, 
which shows no selective effect, although this is shown by dilute 
aqueous solutions of the acid. H. M. D. 
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Spectral Reaction of Méethylfurfuraldehyde and 
f-Hydroxy-5-methyliurfuraldehyde. (Kinrarod Osnima and 
TersuTaRO TapoKxoro (/. Tokyo Chem. Soc., 1918, 39, 23—30. 
Compare Oshima and Tollens, A., 1901, ii, 484).—A comparison 
of the absorption spectrum of samples of hydroxymethylfurfur- 
aldehyde (as phloroglucide in hydrochloric acid solution) from 
various sources shows identity of the substance prepared by Kier- 
mayer’s method with that obtained from dextrose, levulose, or 
inulin by distillation with hydrochloric acid. With hydroxymethyl- 
furfuraldehyde prepared from galactose and lactose, the absorption 
band is shifted a little towards the F-line, and even slightly over- 
laps that line in the case of samples prepared from sucrose. These 
different absorption spectra can, however, be readily distinguished 
from that given by methylfurfuraldehyde. 8S. H. 


The Relationship between the Optical Rotatory Powers 
and the Relative Configurations of Optically Active Com- 
pounds. The Influence of certain Inorganic Haloids on 
the Optical Rotatory Powers of «-Hydroxy-acids, a-Amino- 
acids, and their Derivatives. Grorce WiL.tiam C.ovuen (T., 
1918, 118, 526—554).—The author has compared the effect of 
sodium haloid salts on the optical rotatory powers of Llactic, 
d-glyceric, l-malic, and d-tartaric acids and certain of their esters, 
and the effect of introducing a given radicle into the molecules of 
the configuratively similar hydroxy-acids, J/-lactic, J/-glyceric, 
d-malic, and d-tartaric acids, and from his results assumes that the 
optical rotatory powers of similarly constituted compounds possess- 
ing the same configuration are in general influenced similarly by 
the same changes in the external conditions and also by the intro- 
duction of the same substituent into a given radicle attached to 
the asymmetric carbon atom. The rotatory powers of the above 
four acids and of d-a-hydroxybutyric, J/a-hydroxyisovaleric, 
d-a-hydroxyisohexoic, d-a-hydroxy-8-phenylpropionic, and d-a-hydr- 
oxyglutaric acids and their derivatives indicate that all these 
acids possess the same relative configurations, and they are designed 
as “d”-acids. Of the naturally occurring a-amino-acids, it is 
similarly assumed that d-alanine, /-serine, J-aspartic acid, d-valine, 
Leucine, d-isoleucine, d-a-aminobutyric acid, d-glutamic acid, 
phenylalanine, and /-tyrosine all possess the same configurations, 
denoted by the symbol “J.” The dextrorotatory (d-) a-halogen acids 
which have been isolated are assumed to be configuratively similar 
compounds and related configuratively to the “/”-amino-acids, 
which it is suggested are enantiomorphously related to the 
“d”-hydroxy-acids. This is supported by a comparison of the 
rotatory powers of the optically active a-bromoacylamino-acids with 
those of the a-aminoacylamino-acids. W. G. 


The Radioactivity of the Waters of Neuchatel and 
Seeland. H.-Prrrer and A. Jaquerop (Arch. Sci. phys. nat., 
1918, [iv], 45, 277-297, 336—348, 418—437).-The content in 
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radium emanation of the spring waters in a very small region, the 
Neuchatel Jura mountains and neighbourhood, has been ex- 
haustively studied. Then a minute parallel study of two regions, 
each of only a few square kilometres, and, lastly, the prolonged 
parallel study of two springs in the same district and then in 
different districts, were carried out. More than a hundred springs 
were examined. The radioactivity of these springs is feeble and 
varies between 0 and 3°5 x 10- curie of emanation per litre, the 
quantity varying in all the springs considerably with the time. 
No relation was found between radioactivity and the volume of 
flow of the spring or its temperature, and the few thermal and 
mineral springs found were not especially radioactive. In passing 
across the Jura chain from S.E. to N.W., there is a marked increase 
in the radioactivity of the water. The crystalline rocks beneath 
come nearer to the surface in travelling in this direction. The 
two springs examined continuously showed maxima and minima 
of radioactivity recurring at the same intervals of time. The 
quantity of radioactive salts in the waters was too small to be 


detected. F. §. 


Sign of the Zinc Electrode. Wiper D. Bancrorr (J. 
Physical Chem., 1918, 22, 371—379).—A theoretical paper in 
which the sign given to potential values is discussed. It is pointed 
out that with electrodes which form cations, the #4.M.F. is a 
measure of the difference of the chemical potentials, but has the 
opposite sign ; with electrotles which form anions, the two potentials 
have the same sign. Since the electrical potential of the copper 
in a Daniell cell is higher than that of the zinc, and since the zine 
electrode is the place of lowest electrical potential, although highest 
chemical potential, it follows that the minus sign ought to be used 
when writing the potential difference Zn|ZnSO,. This is in keep- 


ing with the practice of physicists and physical chemists. 
J. F. 8. 


Photochemical Cell, containing Complex Cyanides of 
Nickel or Platinum. Saroyasu Iimori (J. Tokyo Chem. Soc., 
1918, 39, 1—13).—A photochemical cell was constructed with 
platinum electrodes, which were immersed in a solution of potassium 
nickel cyanide or potassium platinocyanide, one only of the elec 
trodes being exposed to light. In this cell the electrode exposed to 
light is positive, but in a photochemical cell containing a solution 
of potassium ferrocyanide, previously described by the author (¢bid., 
1917, 38, 507), it was negative. The current from the present cell 
decays rapidly when the circuit is closed, notwithstanding the 
insertion of a considerable resistance, but in the former cell a 
constant current was obtained during the exposure to light. The 
cause of the 7.M.F. of this cell is not yet known with certainty, 
but it would seem not to be the photoelectrical effect on the elec- 
trode, as it is not observed when the complex cyanides are replaced 
by other salt solutions. 8. H. 
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Method for Determining the Temperature of Luminous 
Flames. Hermann SENFTLEBEN and ExisasetH Benepict (Physikal. 
Zeitsch., 1918, 19, 180—181).—The temperature of luminous flames 
is obtained by inserting thin platinum or gold wires into the flame 
and estimating the temperature of the wires by means of a Holborn- 
Kurlbaum pyrometer. To compensate for the loss of temperature 
occasioned by the insertion of the wire, it is raised to the tempera- 
ture of the flame by the passage of an electric current. When the 
wire and flame are exactly at the same temperature there is no 
deposition of carbon, but if the temperature of the wire is lowered 
slightly there is an immediate deposition of carbon. To correct, if 
necessary, for the change of temperature brought about by change 
in the shape of the flame owing to the insertion of the wire, 
measurements were made with wire of varying diameters (0°2—1°0 
mm.), and it was shown that only at greater diameters than these 
does the temperature depend on the thickness of the wire. The 
temperature of the middle of a Hefner lamp flame determined by 
this method is found to be 1690° abs., which is about the mean 
of the previously recorded values (1680—1711°). J. FS. 


Improved Form of Thermo-regulator. Joun B. Frrcuson 
(J. Amer. Chem. Soc., 1918, 40, 929—930).—The adjustment of 
the level of the mercury in the regulator tube is made by means 


of a plunger, and the mercury makes contact with a fixed platinum 
wire. H. M. D. 


Thermo-regulator for Apparatus fitted with a Constant 
Water-level. Jarostav Mivsauer (Zeitsch. anal. Chem., 1918, 57, 
162—164).—The overflow water from the apparatus is conducted 
into one limb of a U-tube, the lower part of which is constricted 
and filled with mercury; the excess of water leaves the upper end 
of the limb of the U-tube through a side tube, a small by-pass 
being also fitted at the lower part of the limb. The other limb 
contains a floating valve, the lower end of which rests on the 
surface of the mercury. Should the supply of water be interrupted, 
the limb of the U-tube empties through the by-pass, decreasing 
the pressure on the mercury, and the valve falls, thus cutting off 
the supply of gas to the burner under the apparatus. 

W. P. &. 


Cineole as a Solvent in Cryoscopy. Cuxarizs E. Fawsirr 
and Curistatn H. Frscuer (7. Roy. Soc. New South Wales, 1918, 
51, 467—472).—Cineole is an oil of the formula C,,H,,O which 
occurs largely in oil of eucalyptus. It is extracted by simple freez- 
ing. This substance has b. p. 175—176°, m. p. 0°9°, it is very 
hygroscopic, and the presence of water in the product accounts for 
the m. p. —1° usually given. Cineole is not generally useful as 
4 cryoscopic solvent, chiefly on account of its hygroscopic properties, 
but in some cases it is found to be a more suitable solvent than 
benzene, although somewhat more difficult to work with. It has 
a cryoscopic constant 6°7 and a latent heat of fusion 22-2 cal. per 


gram. J. F. 8. 
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The Saturated Vapour Processes of Penta-atomic Sub. 
stances. E. Artks (Compt. rend., 1918, 166, 935—939).—Taking 
Young’s values for the physical constants of stannic chloride, the 
author deduces the formula Il =7®/7Z/z, where 

a= {1+(1—7)(0°84—7)/[1°8(1 —r)? + 0°9]} 1718/7 

for the saturated vapour pressures of penta-atomic substances. The 
values calculated from this formula for methyl fluoride are in 
fairly close accord with those observed by Collie, except at a 
temperature of —5°. There is not such close agreement in the 
ease of chloroform with the values as obtained by Regnault unless 
the critical constants of chloroform are taken as 247° and 45-26 
atmos. W. G. 


Rapid Pressure Method for the Determination of 
Molecular Weights and Hydrogen Equivalents. W. H. 
Cuarin (J. Physical Chem., 1918, 22, 337—344).—A modification 
of the vapour density method of determining molecular weights by 
measuring the pressure set up by a known weight of vapour in a 
known volume at a measured temperature. The apparatus used 
consists of a 500 c.c. distilling flask the side tube of which is 
replaced by a mercury manometer. The manometer tube is 5 mm. 
diameter and 20 cm. high, and is fitted with a sliding celluloid 
scale. The top of the flask is fitted with the usual device for 
dropping in the substance at the right moment. The method is 
available for all liquids boiling below 90°. The substance is 
volatilised by steam, and as the whole of the apparatus is not at a 
uniform temperature, the average temperature must be computed. 
A method for deducing the average temperature is indicated. The 
usual precautions are taken in making the pressure measurement. 
An interesting innovation is introduced in the use of gelatin cap- 
sules for weighing the substance under investigation. 

The same apparatus can be used for the determination of the 
equivalents of the metals zinc, aluminium, sodium, calcium, and 
magnesium. In all cases except sodium, weighed quantities of the 
metals are dropved into a measured volume of N—3WN-hydrochloric 
acid contained in the bulb of the apparatus; with sodium, alcohol 
is used. J. F. 8. 


Heat of Formation of the Anhydrous Calcium Borates. 
R. Grrveav (Comnt. rend., 1918, 166, 993—995).—The pure 
anhydrous calcium borates were prepared by adding the calculated 
quantity of calcium carbonate to fused boric anhydride. The heat 
of solution of each of these borates in W/2-hydrochlorice acid was 
then determined, and from these results the heat of formation of 
each borate was calculated, the results obtained being given by the 
equation : 

2B.0, sol. +CaO sol. =2B,0,,CaO sol. + 39°8 cal. 

B,O, sol. + CaO sol.=B.0..CaO sol. + 30-9 cal. 

BO, sol. + 2CaO sol. =B.O0,,2CaO sol. + 48-5 cal. 

B,O, sol. + 3CaO sol. = B.O,,3CaO sol. + 62-2 cal. 
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The energy of combination of each successive molecule of calcium 
oxide with two molecules of boric anhydride diminishes from 39-8 
cal. to 13°7 cal. W. G. 


Apparatus for Cleansing Pyknometers. Marcet Ducarpin 
(Ann. Chim. anal., 1918, 28, 125—126).—A narrow glass tube, 
connected with a flask and a water-pump, is passed down the neck 
of the pyknometer so that the contents of the latter may be drawn 
off; water is then admitted to the pyknometer and drawn off again 
by means of the narrow tube. W. Bi @. 


Adsorption Compounds. R. Haier (Kolloid Zeitsch., 1918, 
22, 113—-133).—The formation of adsorption compounds by the 
interaction of dyes with other substances has been examined. 
Towards chemically indifferent solvents, adsorption compounds 
behave like mechanical mixtures. Adsorption compounds with a 
colourless adsorbent when dissolved in a suitable solvent show the 
same absorption spectrum as the corresponding solution of the dye. 
The melting points of adsorption compounds containing an 
adsorbent of low melting point are not very different from the 
melting point of the adsorbent. The general physical behaviour of 
the so-called adsorption compounds leads, therefore, to the con- 
clusion that these are to be regarded as mechanical mixtures. 
[Compare J. Soc. Chem. Ind., 411a.] H. M. D. 


Certain Relations between Crystalline Form, Chemical 
Constitution, and Optical Properties in Organic Compounds. 
Epcar T. Wuerry (J. Washington Acad. Sci., 1918, 8, 277—285, 
319—327).—In the expectation that there should be discoverable 
some relationship between the optical and the geometrical constants 
of crystals, an investigation has been made of a number of organic 
substances typical of the different classes of the tetragonal system. 
Making use of the Lorentz-Lorenz expression (n?—1)/(n?+2), the 
author calculates refractivity constants R, and FR, for the two 
principal refractive indices w and e, and finds that, in a number 
of cases, the ratio of these constants is almost exactly equal to the 
reciprocal of the crystallographic axial ratio in the corresponding 
directions in the crystal structure. Thus in the case of carbamide 
(tetragonal scalenohedral), R,/R, = 0°834, a:c = 0°833; in penta- 
erythritol (ditetragonal pyramidal), R,/R, = 1°07, a:c=1°024; and 
in mellite, C,(CO,),Al,,18H,O  (ditetragonal bipyramidal), 
RJR, = 1°046, a:e=1°055. <A similar relation holds in the double 
propionates of calcium with strontium and lead, and in isomorphous 
mixtures of the latter with the corresponding cubic calcium—barium 
double salt. It is pointed out that the refraction ratios, as well 
as the crystallographic axial ratios, are connected with the spacing 
of the planes of atoms in the space-lattices of the substances, and 
that comparison of the two ratios may be expected to throw light 
on the type of space-lattice represented in each case. Skeleton 
space-lattices are suggested for the above-mentioned substances. A 
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number of exceptions to the rule of inverse proportionality occur 
In some cases the deviation is due to an incorrect: choice of axial 
ratios ; in others it may be attributed to the presence of asymmetric 
carbon atoms or to atomic anisotropism. E. H. R. 


Liquid Crystals of the Hydrates of 10-Bromophenanthrene. 
3- or -6-Sulphonic Acid. 0. Lenmann (Ann. Physik., 1918, [iv], 
55, 81—102).—In the solid state, the compound forms thin leaflets 
belonging apparently to the rhombic system, only slightly soluble 
in hydrochloric acid, from which it was recrystallised, easily soluble 
in alcohol, but with decomposition and separation of slender needles. 
The compound forms two liquid crystalline hydrates with water, 
the one with little water being slimy or gelatinous, that with more 
water forming separate liquid crystalline drops. The two forms 
appear to form mixed crystals to a limited extent. The liquid 
drops have been examined microscopically in great detail, both with 
ordinary and polarised light, and numerous diagrams are given 
illustrating the appearance of the drops under different conditions. 
The observations are held to support the author’s theory of the 
molecular isomerism of the different modifications of a substance, 
as opposed to other theories of the relationship between amorphous 
and crystalline forms. E. H. R. 


Colloidal Phenomena and the Adsorption Formula. 
Joun A. Witson and Wynnaretta H. Witson (J. Amer. Chem. 
Soe., 1918, 40, 886—895).—The theory of the mechanism of 
protein swelling put forward by Procter and Wilson (T., 1916, 
109, 307) is further developed, and the commonly used empirical 
adsorption formula is discussed in relation to the theory. 

It is shown that chemical combination of a colloid jelly with an 
electrolyte to form an ionised colloid salt will cause the jelly to 
swell to a maximum, which is followed by a gradually increasing 
contraction as the concentration of the electrolyte in the solution is 
increased. If an electrolyte which does not combine with the 
protein is added to the system, contraction of the swollen jelly takes 
place to an extent which depends on the resulting ionic concen- 
tration. 

It is further shown that if the chemically combined electrolyte 
and the total quantity of electrolyte in the jelly are represented as 
functions of the concentration of the electrolyte in the external 
solution, curves are obtained which are of the same form as those 
which correspond with the empirical adsorption formula. 

The microscopic pores found in certain hardened jellies are con- 
sidered in relation to the continuity of the jellies regarded as two- 
phase systems. H. M. D. 


Water-in-Oil Emulsions, Atrrep Utrich Max ScHLAEPFER 
(T., 1918, 118, 522—526).—With the aid of finely divided carbon 
as emulsifier, it is possible to make emulsions of water in kerosene, 
turpentine, benzene, toluene, and other liquids which wet the solid 
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more readily than water does. The results of experiments with 
varying proportions of kerosene and water are described, and it is 
shown that the viscosity of the emulsions increases with the amount 
of water which they contain. In no circumstances was it found 
possible to obtain emulsions with water as the external phase. The 
emulsifying action of the carbon depends on the fact that the oil- 
wetted carbon particles form a skin over the water droplets, and 
thus prevent their coalescence. 
Carron oil is an emulsion of the water-in-oil type, and mixes 
freely with organic solvents, but not with water without shaking. 
H. M. D. 


ilibrium in the System: Ferrous Carbonate, Carbon 

Dioxide, and Water. Hersertr J. Smitn (J. Amer. Chem. Soc., 
1918, 40, 879—883).—The solubility of ferrous carbonate in 
aqueous solutions of carbonic acid of varying concentration has 
been measured at 30°. The experiments were carried out in a 
steel bottle, which was agitated for several days to ensure the 
attainment of equilibrium. The ferrous carbonate was prepared 
by the interaction of equimolecular quantities of ferrous sulphate 
and sodium hydrogen carbonate at 100° in aqueous solution 
saturated with carbon dioxide at a pressure of about 30 atmo- 
spheres. 

The concentrations of the dissolved ferrous salt and carbon 
dioxide are found to satisfy the relation 

a[Fe(HCOs).]/ ¥/ [H,CO;|=, 
in which a represents the degree of ionisation of the ferrous hydrogen 
carbonate, which has been assumed to be the same as that of 
barium nitrate in equivalent concentration. The average value of 
K is 4:04x10-%. Since the above theoretical constant 
K = 3/K,K,/4K,, where K, and Ky are the first and second ionisa- 
tion constants for carbonic acid and K; is the ionic solubility pro- 
duct for ferrous carbonate, it is possible to calculate K;. Putting 
K,=3:75x10-7 and K,=491x10-", this equation gives 
K,=34-53x 10-1. From this it follows that, in the absence of 
hydrolytic decomposition, the solubility of ferrous carbonate in 
pure water would be 5-8 x 10-® gram-molecules per litre. 
H. M. D. 


Equilibrium in the System: Zinc Carbonate, Carbon 
Dioxide, and Water. Herserr J. Smirn (J. Amer. Chem. Soc., 
1918, 40, 883—-885).—-The experiments were carried out in exactly 
the same way as those referred to in the preceding abstract. The 
une carbonate was prepared from the purest commercial product, 
which was treated with successive large quantities of boiling water. 
The basic carbonate was then subjected to the prolonged action 
of an aqueous solution of carbon dioxide under a pressure of about 
40 atmospheres. 

The quantities of zine carbonate dissolved by carbonic acid solu- 
tions of varying concentration at 25° and 30° are in agreement 
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with the formula a[Zn(HCO,),]/ ./[H,CO,]=3-36 x 10-*, where « 
is assumed to have the same value as for zinc chloride. 

From this value of the equilibrium constant and the ionisation 
constants for carbonic acid, the ionic solubility product, 
K,=[Zn"*|[CO,”], is found to be 21 x 10-” at 25°. In the absence 
of hydrolysis, the solubility of zinc carbonate in pure water at 25° 


would therefore be 4°58 x 10-® gram-molecule per litre. 
H. M. D. 


Application of the Mass Law to the Process of Disinfec- 
tion, being a Contribution to the Mechanistic Theory as 
Opposed to the Vitalistic Theory. Ricnuarp Epwin Lex and 
C. A. Gitpert (J. Physical Chem., 1918, 22, 348—372)—An 
historical account of the development of the existent theories of 
disinfection is given, and the various theories, grouped into the 
two classes vitalistic theories and mechanistic theories, have been 
subjected to criticism in the light of data accumulated by a number 
of workers, obtained independently in many places and from some 
new experimental data of the authors. The velocity of disinfec- 
tion has been determined in the case of Bacillus typhosus with 
phenol at 37°5°, anthrax spores with mercuric chloride at 20°, and 
Staphylococcus pyogenes aureus with phenol at 20°. In all cases, 
the disinfectant had a concentration of 0°2%. The velocity of 
reaction was determined by a modification of the Rideal-Walker 
drop method. A suitable quantity of the diluted broth culture 
of the micro-organism under examination was put into a test-tube 
containing a quantity of disinfectant solution of known concen- 
tration, and then placed in an incubator. After successive definite 
time intervals, accurately measured portions were transferred to 
Petri dishes and “ plated,” incubated, and the surviving organisms 
counted. The authors are of the opinion that the experimental 
evidence makes it probable that disinfection is an orderly time 
process which is closely analogous to a chemical reaction, the 
micro-organisms and the disinfectants being regarded as_ the 
respective reagents. A definite logarithmic relationship between 
velocity of disinfection and concentration has been found to exist 
in all cases investigated. Confirmation of the foregoing is 
furnished by the fact that the velocity of disinfection is influenced 
by variations in temperature and concentration in a manner in 
accord with the mass law. The explanation why disinfection is 
not sudden, but takes place according to the mass law, is as follows. 
Owing to changes in bacterial constituents, only a certain number 
of individuals are in a condition to be attacked by the disinfectant 
at a given time, but the total number of individuals in such a con- 
dition at any given moment represents a constant proportion of the 
surviving micro-organisms. The author considers the objections to 
the mechanistic theory put forward by Reichenbach (Zeitsch. 
Hygiene. 1910, 10, 237), and points out that it is not necessary to 
regard disinfection as a reaction of the first order, but rather, as 
is pointed out by Nernst, as a reaction of a higher order. The 
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theory of graded resistance advanced by Eykman, Hewlett, and 
Reichel (A., 1909, ii, 1045; Biochem. Zeitsch., 1908, 11, 12) is 
criticised, and it is shown that the biological characteristics are 
distributed as a rule in a manner quite different from that assumed 
in the formation of the theory. In view of these observations, the 
authors are led to the conclusion that the logarithmic nature of 
disinfection is due to a general similarity of the individuals in a 
given pure culture rather than to a dissimilarity of the individuals 
as postulated in the theories of graded resistances by the supporters 
of the vitalistic theory. The authors also point out that although 
the work of Chick and Martin, and of Browning and Gilmour (,/. 
Path and Bact., A., 1913, i, 1138), indicates the specificity of dis- 
infectants, this behaviour is to be expected if the disinfection pro- 
cess is analogous to chemical action, for in the application of the 
principle of the mass law the influence of the affinity factor is 
always taken into account. J.F.S. 


Catalysis. IX. Calculation in Absolute Measure of 

Velocity Constants and Equilibrium Constants in Gaseous 

tems, Wiutitiam Cupmore McCutiaeu Lewis (T., 1918, 113, 
471—492).—The concept of critical energy and critical increment in 
connexion with the formation of active molecules is further con- 
sidered, and it is shown that reaction velocities and equilibrium 
constants may be calculated on the basis of molecular statistical 
considerations. Expressions are derived for the velocity of a uni- 
molecular reaction and of bimolecular reactions in which the react- 
ing molecules are of the same kind and also of different kinds. 
The theoretical treatment includes a consideration of the reaction 
velocity formulz in the light of the radiation hypothesis. 

The formule derived are applied to a number of gaseous reac- 
tions which have been experimentally examined, such as the decom- 
position of hydrogen iodide, the combination of hydrogen and 
iodine, and the dissociation of iodine, bromine, chlorine, and 
hydrogen, and it is shown that the calculated results are in fair 
agreement with those found by experiment. The formule may be 
used for the calculation of velocity or equilibrium constants in 
regions which do not admit of experimental determination by 
reason of the extremely high or low velocities which are involved. 

The question of the unimolecular decomposition of hydrogen 
iodide is discussed, and it is shown that the velocity is very small 
compared with that of the bimolecular change at all temperatures 
at which this reaction has been examined experimentally. Calcu- 
lation indicates, however, that the two velocity constants should 
be of the same order of magnitude in the neighbourhood of 1200° 
(abs.). At this temperature, the progress of the reaction would 
consequently not be satisfactorily represented by the equation for 
4 bimolecular change. H. M. D. 


Periodic System of the Elements. Sreran Meyer (Physvkal. 
Zeitsch., 1918, 19, 178—179).—The author gives two methods of 
14*—2 
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representing the periodic classification, in the first of which each 
series is written out at length and arranged in such a way that the 
eighth group elements lie in the centre of the scheme; to the 
right the elements of groups 1, 2, 3, etc., in order, and to the 
left the elements 7, 6, 5, etc. This arrangement places the elements 
of smallest atomic volume in the centre, so that passing either to 
the left or right of the centre is accompanied by an increase of 
atomic volume. In the second arrangement, the alkali metals 
occupy the middle of the table; to the right the groups follow 
2,3, 4... 8, with + valencies 2—8, and to the left the groups 
0, 7, 6... 1, with —valencies 0—7. This arrangement places 
the elements with largest atomic volume in the centre, and on 
passing either to the right or left of the centre there is a decrease 
in atomic volume. The author places both the atomic weights and 
the atomic numbers alongside the elements. In the first arrange- 
ment, the elements of the rare earth group are placed together in 
groups III and IV to the left of the table, whilst in the second 
arrangement they are spread out in various groups in the third 
and fourth long series, although in this case the author definitely 
states that their positions are not definitely fixed. J. F.S. 


The “‘ De-salting'’ of Sea-water. Watrer Brizcer (Chem. 
Zeit., 1918, 42, 302. Compare A., 1911, ii, 723).—Quotations are 
given from ancient and modern literature to show that sea-water 
is not freed from salt by passing it through porous earthenware, as 


stated by Aristotle. W. P. S. 


New Simple Ultra-filters. II. Spontaneous Ultra-filters. 
Wotreane OstwaLp (Kolloid Zeitsch., 1918, 22, 143—147. Com- 
pare this vol., ii, 192).—The efficiency of the ultra-filters which 
have been previously described has been found to depend on the 
presence of moisture in the filter paper which is used in the pre 
paration of the filters. Dry filter paper does not give nearly such 
satisfactory results as filter paper which contains appreciable 
quantities of moisture. By treatment of moist filter paper with 
2% collodion solution in the manner previously described, ultra- 
filters are obtained which show a markedly increased rapidity of 
action. Such ultra-filters may be used without the application of 
external pressure as an aid to filtration. The observed differences 
in the efficiency of ultra-filters made with dry and moist filter paper 
are attributable to differences in the structure of the collodion 
membrane in the two cases. The greatly increased filtering surface 
which is obtained when moist filter paper is used may be accounted 
for in terms of the structural peculiarities which are exhibited by 
the collodion membrane formed at the surface of water. 

H. M. D. 


Simplified Short Vacuum Gauge. Enocn Karrer (J. Amer. 
Chem. Soc., 1918, 40, 928--929).—A modified short Gaede gauge 
is described in which the connexion between the adjustable mereury 
receiver and the exhausted space is made through a steel tube 
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which is welded to a tube of platinum foil, which in turn is fused 

into the lower end of the glass gauge tube. This is silvered and 

then copper-plated, and the seam in the platinum foil is then 

rendered gas-tight by a layer of solder bridging the copper-plated 
H. 


glass surface and the surface of the steel tube. M. D. 


Inorganic Chemistry. 


Hydrogen Ion Concentrations of Various Indicator End- 
points in Dilute Sodium Hypochlorite Solutions. Gurnn E. 
Cutten and J. Harotp Austin (J. Biol. Chem., 1918, 34, 
553—568).—The end-points of indicators in dilute sodium ‘hypo- 
chlorite solutions are different from the end-points of the same 
indicators in ordinary solutions, on account of the bleaching action 
of the hypochlorite. The end-point to powdered phenolphthalein 
in a 0°5% sodium hypochlorite solution is at a P, of about 10°1, 
whilst in an alcoholic solution of ocresolphthalein it is at a Py 
of about 9°3. The latter indicator gives an end-point in 1% sodium 
hypochlorite solution at about P,, 9°6. In the preparation of 
Dakin’s hypochlorite solution (A., 1915, i, 924), the authors recom- 
mend that chlorine should be passed into a sodium carbonate solu- 
tion containing 14 grams to the litre until sodium hypochlorite is 
formed in a concentration of 0°5%, as shown by titration with 
thiosulphate. H. W. B. 


Absorption of Atmospheric Gases by Water. II. A 
Diagram showing the Volume of Oxygen dissolved by 
Water at Different Temperatures and Pressures. Additions 
tothe Bibliography. J. H. Coste (J. Soc. Chem. Ind., 1918, 37, 
170—171r. Compare A., 1917, ii, 463).—To facilitate the calcula- 
tion of the volume of oxygen dissolved in water, the author has 
constructed a series of graphs which give the number of c.c. of 
oxygen dissolved in 1 litre of water at temperatures from 0° to 
25° and pressures from 710 mm. to 780 mm. An additional biblio- 
graphy is added to the paper. J. F.S. 


Effect of Acetylene on the Oxidation of Ammonia to 
Nitric Acid. Guy B. Tayior and Juuian H. Capps (J. Ind. Eng. 
Chem., 1918, 10, 457—459).—The presence of a small quantity 
of acetylene in the ammonia—air mixture has a deleterious effect on 
the platinum catalyst ; with 0°02% of acetylene, the yield falls from 
95% to 89% or less, whilst 0-1% of acetylene decreases the yield to 
65%. Ammonia gas may be freed from acetylene and other non- 
reacting gases by dissolving it in water to form a concentrated 
solution and then vaporising the latter with air. [See, further, 
J. Soc. Chem. Ind., August.] W. P. 8. 
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Density, Compressibility, and Atomic Weight of Argon. 
A. Lepuc (Compt. rend., 1918, 167, 70—71).—Working with a 
carefully purified sample of argon, the author finds for its density 
the value 1-3787, for its coefficient of departure from Mariotte’s 
law between 1 and 5 atmos., at 14° the value 10°2 x 10-®, and for 
its atomic weight the value 39-91. W. G. 


The Reaction between the Alkali Phosphates and Mag. 
nesium Chloride. D! Batarerr (Zeitsch. anorg. Chem., 1918, 
102, 241—246).—The author has examined the precipitates formed 
by bringing together under different conditions magnesium chloride 
and disodium, dipotassium, or dirubidium hydrogen phosphate. 
Generally, magnesium monohydrogen phosphate is precipitated, 
with a variable content of water of crystallisation, but it is liable 
to be contaminated with magnesium monoalkali phosphate, and 
under suitable conditions the whole of the precipitate may be 
formed of the latter type of salt. Thus, when a dilute solution of 
magnesium chloride is added slowly with agitation to a 10% solu- 
tion of dipotassium hydrogen phosphate, the salt MgK PO,,6H.0 is 
precipitated in an almost pure condition, but if the solutions are 
mixed in the reverse order, the precipitate is of uncertain composi- 
tion, containing variable quantities of MgK PO, aq., MgHPO, aq., 
Mg(OH),, and Mg,(PO,),.. The rubidium salt, MgRbPO,,6H,0, can 
be precipitated almost pure in a similar manner to the potassium 
salt. 

The work of Fréschel has shown (Ber. Siidslav. Akad., 1912, 
190, 117—138) that in whatever manner dilute solutions of 
magnesium chloride and disodium hydrogen phosphate are mixed, 
equilibrium between the products of reaction is eventually obtained. 
Fréschel omitted to observe, however, that the precipitate is not 
pure MgHPO, aq., but liable to be contaminated with magnesium 
alkali phosphate. The author quotes analyses showing that when 
saturated solutions of these salts are mixed, the precipitate con- 
tains a considerable quantity of alkali. The results explain the 
reason for the supposed existence of so many hydrates of MgHPO,, 
and also emphasise the danger of the presence of alkali cations 
during the estimation of phosphoric acid by the magnesium 
ammonium phosphate method. E. H. R. 


Isotopic Lead. Frank WiccLeswortu CLarKE (Proc. Nat. Acad. 
Set., 1918, 4, 181—188).—The constancy of the atomic weight of 
lead from non-radioactive minerals and its independence on the 
species and locality of the mineral suggest that ordinary lead is a 
distinct variety, not a balanced mixture of the isotopes derived 
from uranium and thorium. The very variable atomic weight of 
lead derived from uranium minerals suggests that this “normal” 
or ordinary lead is present in varying amount along with the 
isotope derived from uranium. A hypothesis of elementary evolu- 
tion is suggested, in which ordinary lead is a product of evolution. 
the lighter elements condensing in the processes into the heavier 
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elements, and the isotopes formed in radioactive change are pro- 
ducts of degradation or decay. The atom being a very highly 
complex structure, in which the constituents must come together 
in irregular proportions, the process of evolution from the lighter 
to the heavier forms is regarded as a slow process in which the 
final stable configuration is not at once attained, but only after a 
period of selection of the constituent parts. F. 8. 


Mercury Hydrosols produced from Metallic Mercury. = 
Ivak Norpitunp (Diss., Upsala, 1918, 1—125).—The preparation 
of mercury sols has been studied by a variety of methods, which 
include (4) mechanical dispersion methods, (#) thermal dispersion 
methods, and (c) electrical dispersion methods. Under the first 
group of methods, it is shown that by spirting a fine stream of 
mercury by means of high pressure into solutions of potassium 
nitrate and gelatin, definite sols of mercury are produced, although 
the particles are relatively large. With solutions of ammonia, 
ammonium chloride, ammonium sulphate, or carbamide, or even 
pure water, no sol-formation occurred by this method. When 
mercury is shaken with pure water or with dilute solutions of 
potassium chloride, sodium chloride, potassium nitrate, potassium 
sulphate, copper sulphate, mercurous nitrate, or acetic acid, there 
is no formation of colloidal mercury, but if dilute solutions 
(ca. 10-5) of ammonia, ammonium sulphate, ammonium chloride, 
calcium citrate, tartaric acid, potassium tartrate, carbamide, or 
gelatin are used, definite colloidal solutions are produced. Mercury 
sols are also produced by passing hot mercury vapour directly into 
water. Mercury sols can be readily prepared by the Bredig method 
of electrical dispersion, using either direct or alternating current. 
The law of Stokes is tested for the velocity of fall of a mercury 
drop through an 11% solution of water in glycerol, and the results 
show that within the limits of experimental error the law holds 
for this case. The various sols have been examined in connexion 
with the distribution of the particles. The sols have varying 
colours from grey to yellowish-brown and _ reddish-brown; to 
characterise the colour of the sols more exactly, the absorption 
spectrum has been determined over the range A=253—263 uy. A 
number of experiments are described on methods of estimating the 
purity of the sols produced in different ways, the stability toward 
various electrolytes, and the stabilising action of electrolytes. From 
kataphoresis experiments, it is shown that the sols are all positively 
charged except those prepared in citrate and tartrate solutions, 
which are negatively charged. J. F. 8. 


The Chemistry of Quinquevalent Tungsten. Oscar O: son 
CoLtenBuRG (Zeitsch. anorg. Chem., 1918, 102, 247—276).—By 
the reduction of tungstic acid or a tungstate in oxalic acid solu- 
tion with tin, the author has succeeded in preparing soluble, fairly 
stable complex oxalates containing quinquevalent tungsten. These 
salts have been isolated in a pure condition, and from them other 
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compounds containing quinquevalent tungsten have been prepared. 
The reduction with tin proceeds smoothly only in the one stage. 
It is best to reduce a solution of an alkali tungstate in a concen- 
trated solution of oxalic acid containing slight excess of alkali 
oxalate. The course of the reduction can be followed by the 
colour change, through dark blue, green, and yellow to deep reid, 
After removal of tin and excess of oxalic acid, the complex oxalate 
is precipitated by means of alcohol, and can be purified by dis- 
solving in hot water and salting out, the sodium salt with sodium 
bromide, the potassium salt with potassium iodide. The com- 
pounds must be dried in a current of carbon dioxide, but are fairly 
stable in air when dry. The sodium salt has the composition 
3Na,0,2W,0,,4C,0,,12H,O, and the potassium salt 
3K,0,2W,0,,4C,03,9H,0. 

They are red, crystalline powders which slowly oxidise in air, and 
at 100° lose their water, but do not decompose. They are very 
soluble in water, insoluble in organic solvents. Sodium hydroxide 
in the cold precipitates from their aqueous solution a brown, 
amorphous substance containing quinquevalent tungsten, but on 
boiling, part of this dissolves to form a tungstate, whilst a dark 
residue remains, probably containing quadrivalent tungsten. The 
complex oxalates can be regarded as ovalotungstites, derived from 
a hypothetical tungstous acid. 

The oxalotungstites dissolve in concentrated hydrochloric acid, 
forming a deep blue solution, which contains an oxychloride of 
quinquevalent tungsten, probably WOCIl,. From this solution, 
complex chlorides can be isolated containing WOCI, in combina- 
tion with chlorides of the alkali metals or ammonium or hydro- 
chlorides of organic bases. The ammonium and potassium salts 
are precipitated by saturating a hydrochloric acid solution of 
the corresponding oxalotungstite with hydrogen chloride. The 
rubidium, cesium, aniline, tetraethyl- and tetrapropyl-ammonium 
compounds are precipitated when the corresponding chloride is 
added to a hydrochloric acid solution of an oxalotungstite, and the 
pyridine and quinoline compounds are prepared by double decom- 
position of their hydrochlorides with ammonium chlorotungstite. 
Four types of complex chlorides have been observed. Type Ia has 
the composition M,WOCI,, in which M may be NH,, Rb, Cs, or 
C,H;NH;; type Ib, M,WOCI,;,7H,O, is represented by the 
potassium compound; type IIa, MWOCI,, is represented by the 
pyridine and quinoline compounds, and type IIb, MWOCI,,H,0, 
by tetraethyl- and tetrapropyl-ammonium compounds. The com- 
pounds of type I correspond with the so-called molybdeny] chlorides; 
they form green crystals. Those of type II have no repre- 
sentative among molybdenum compounds; they form shining, 
brown crystals (IIa) or bright, greenish-blue crystals (IIb). The 
latter hold their water with great tenacity, and may be regarded 
as hydroxy-compounds, for example, (C,H;),N.W(OH).Cl,. The 
author prefers to regard the compounds as chloro-derivatives of 
_ tungstous acid, rather than as double chlorides or tungsty] chlorides, 
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those of type IL being derived from metatungstous acid, WO.,0H, 
and those of type I from the hydroxide, W(OH),. 

The chlorotungstites are stable in dry air at the ordinary 
temperature, but decompose with oxidation to tungstates at 
60—70°. They are immediately hydrolysed by water with forma- 
tion of a brown hydroxide, which has not been analysed. The less 
soluble cesium compound is, however, far more stable than the 
readily soluble ammonium and potassium compounds. They dis- 
solve readily in absolute methyl and ethyl! alcohols, with the excep- 
tion of the rubidium and cesium compounds, but not in other 
organic solvents. Concentrated hydrochloric acid and 35% 
sulphuric acid also dissolve them, but alkalis and ammonia decom- 
pose them. Oxidising agents convert them into tungstates, and | 
permanganate and iodine have been employed for quantitative 
determinations of the quinquevatent tungsten. 

The chlorotungstites react vigorously with a concentrated solu- 
tion of potassium cyanide with evolution of hydrogen cyanide. A 
reddish-yellow solution is formed containing cyanides of the type 
M,W(CN),, from which a sparingly soluble cadmium compound, 
(d,W(CN),,8H,O, has been isolated. A thiocyanic acid compound 
has also been isolated in the form of a pyridine salt having the 
composition (PyH),WO(SCN),,7H,O. 

Full details for the preparation of each of the chlorotungstites 
described are given. E. H. R. 


Behaviour of Solutions of Stannic Fluoride. N. Howe. 
Furman (J. Amer. Chem. Soc., 1918, 40, 906—914).—Stannic 
fluoride was prepared by the action of anhydrous hydrogen fluoride 
on stannic chloride according to the method of Ruff and Plato by 
the use of apparatus involving a minimum amount of platinum. 
According to observations on the electrical conductivity of its solu- 
tions, it hydrolyses much less rapidly than stannic chloride. The 
conductivity increases rapidly at first, but attains a constant value 
after some days. The final value corresponds closely with that 
calculated on the assumption that complete hydrolysis takes place 
in accordance with the equation SnF,+4H,0=Sn(OH),+4HF. 

Experiments made with a view to ascertain the amount of hydro- 
fluoric acid which is necessary to prevent the precipitation of tin 
by the action of hydrogen sulphide show that the hydrogen ion con- 
centration must be such that hydrolysis of the stannic fluoride 
becomes inappreciable. The anomalous behaviour of stannic tin 
in hydrofluoric acid solution may be explained either by the 
assumption that stannic fluoride has little tendency to ionise, or 
by the formation of complex ions of the type H,SnF,,,. Of the 
two hypotheses, the former seems to be in better agreement with 
the facts. H. M. D. 


Combinations of Normal Zirconyl Sulphate with some 
Alkali Sulphates (K,Na,NH,). Ep. Cnauvener and (Muz.) H. 
GuevLarp (Compt. rend., 1918, 167, 24—25. Compare this vol., 
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ii, 234).—Normal zirconyl sulphate forms compounds of the types 
(ZrO-SO,)3,X or (ZrO-SO,)s3,X>, where X may be ZrO, or an alkali 
sulphate. The compounds which have been isolated are 
(ZrO-SO,)3,K,80,,8H,0, 
(ZrO-SO,);,2Na,8O,,7H,O, and (ZrO-SO,),,2(NH,).SO,,7H,0. 
W. G. 


Chemistry of Gold at High Temperatures and Pressures. 
Harotp H. Morris (7. Amer. Chem. Soc., 1918, 40, 917—927). 
In reference to the explanation of the occurrence of free gold in 
nature, experiments have been made on the behaviour of gold com- 
pounds under the influence of water at high temperatures and 
pressures. The experiments were made with a specially constructed 
steel bomb. Gold hydroxide yields metallic gold when treated with 
water at 322°. In presence of sodium chloride and magnesium 
chloride, decomposition takes place at a lower temperature ; calcium 
chloride, on the other hand, tends to prevent the decomposition. 

Gold chloride may be heated to the critical temperature (370°) 
before metallic gold appears. In presence of small quantities of 
sodium, magnesium, or calcium chloride, gold chloride is more 
stable, and reduction to the metal is not observed until the tempera- 
ture is raised to 450—460°. The increased stability is attributed 
to the formation of double chlorides. 

Calcite and magnesite become plated with gold when heated 
with gold chloride solutions up to 310°. Sodium, magnesium, and 
calcium chlorides prevent this action from taking place until the 
temperature is raised to about 500°. 

Magnesium hydrogen carbonate acts like the normal carbonate, 
but calcium hydrogen carbonate appears to have no influence on 
the stability of a gold chloride solution. 

It has also been observed that gold dissolves in hot hydrochloric 


acid containing auric chloride. Aurous chloride is formed. 
H. M. D. 


Mineralogical Chemistry. 


The Constitution of Coal. Marie C. Stopes and R. V. 
Wueeter (Dept. Sci. Ind. Research, 1918, 1—58).—A monograph 
in which the subject is dealt with both from the economic and 
sc‘entific points of view. The points considered are the definition 
of coal and its general constitution, the principal methods of 
accumulation of coal-forming vegetable material, the action of 
solvents on coal, the destructive distillation and distillation at 
different temperatures, the nature of the liquid distillates, the 
microscopical evidence on the constitution of coal, the nature of 
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the “ulmic substances,” the action of reagents on coal, and the 
nature of artificial coals. There is a brief discussion of the various 
theories on the constitution of coal, an appendix on the classifica- 
tion of coals, and a very full bibliography. W. G. 


Augite from Stromboli. S. Kozu and H. 8. WasHIneron 
(Amer. J. Set., 1918, [iv], 45, 463—469).—Dull, black, or 
brownish-black crystals of augite about 1 cm. long occur loose in 
some abundance in the volcanic ash around the crater of Stromboli. 
pi 3°243. The refractive indices (ay, =1°693, B=1°699, y=1°719) 
are lower than are usual for augite, corresponding with the pre- 
ponderance of the diopside molecule shown by the following 
analysis. This analysis (I) corresponds with Ca(Mg,Fe)Si,O, 
80°12, (Mg,Fe)SiO, 7-48, (Mg,Fe)AI,SiO, 7°03, NaFeSi,O, 5°46%. 
Analysis II is of the basalt scoria in which the crystals occur. 


SiO,. TiO, Al,O, FeO, FeO. MnO. NiO. Mgo. 
50-94 096 337 205 741 O10 nd. 14-59 
Il. 50-83 O81 1666 1-52 664 O12 nd. 6-08 


CaO. SrO. NaO. K,O. P.O;  H,O. Total. 
I. 20:34 008 061 O18 _ 0-08 100-71 
I. 1099 — 266 205 161 0-36 10033 


L. J. 8. 


Analytical Chemistry. 


Universal Gasometer. Jarostav Minsavuer (Zeitsch. anal. 
Chem., 1918, 57, 161—162).—The apparatus described allows the 
gas contained in it to be delivered at any predetermined rate and 
constant pressure, the water being admitted through an adjustable 
constant-level device. W. P. S. 


Mercuric Oxide as a Standard for Volumetric Analysis. 
G. InczE (Zeitsch. anal. Chem., 1918, 57, 176).—A reply to 
Rosenthaler (this vol., ii, 236). The author’s method for using 
mercuric oxide differs from that described by Rosenthaler and 
Abelmann. W. P. &. 


Estimation of Halogens, Sulphur, and Nitrogen in the 
Presence of Mercury. Maurice Francois (Compt. rend., 1918, 
166, 1000—1003).—For the estimation of halogens, the mercury 
ls removed by means of zinc turnings by the method previously 
described (compare this vol., ii, 276), but without using potassium 
lodide, all the filtrates and decanted liquids being kept and mixed, 
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and in this solution the halogens are estimated by means of silver 
nitrate in the usual manner. 

For the estimation of sulphur, this is first converted into sulphate 
by oxidation with bromine in hydrobromic acid, and then the 
mercury and excess of bromine are removed by the addition of 
zinc turnings, the sulphur being estimated in the filtrate by pre- 
cipitation as barium sulphate. 

Nitrogen in the form of mercuriammonium or mercuriamino- 
compounds is estimated in the filtrate, after the removal of 
_mercury by the method described (loc. cit.), by addition of alkali 
and distillation of the ammonia or amine into dilute hydrochloric 


acid and weighing as ammonium chloride or amine hydrochloride. 
W. G. 


Volumetric Estimation of Chlorine, Bromine, Cyanogen, 
and Mercury. Emit Vorocex (Chem. Zeit., 1918, 42, 271—272. 
Compare this vol., ii, 238).—The method described for the titra- 
tion of chlorides may also be applied to bromides and cyanides, but 
not to iodides or fluorides; conversely, it may be used for the 
volumetric estimation of mercury. The insolubility of cupric 
nitroprusside affords a means of separating this metal from mercury, 
since mercury nitroprusside is soluble in the presence of an excess 
of sodium chloride. [See, further, 7. Soc. Chem. Ind., 444a.] 

W. P.S. 


Estimation of Combined Chlorine in Gastric Juice. 
Greorces and Fasre (Soc. Pharm. Parts, 1917; from Ann. Chim. 
anal,, 1918, 28, 133—134).—Five c.c. of the sample are heated 
with 10 c.c. of WV/10-silver nitrate solution, 6 c.c. of saturated 
potassium permanganate solution, and 10 c.c. of nitric acid; the 
excess of silver nitrate is then titrated with thiocyanate solution. 
This gives the total chlorine. Another portion of 5 c.c. of the 
sample is evaporated in a platinum basin, and the combined 
chlorine is estimated in the residue as described. The fixed 
(inorganic chlorine) is estimated in the ash of the sample. Three 
specimens of gastric juice contained 2°99, 2°84, and 1-09 grams of 
fixed chlorine per litre, respectively. W. P. S$. 


Detection of Iodides in the Presence of Cyanides. L. J. 
Curtman and C. Kaurman (J. Amer. Chem. Soc., 1918, 40, 
914—-917).—Coniparative experiments made on the detection oi 
iodide in presence of relatively large quantities of cyanide with 
potassium nitrite, potassium permanganate, hydrogen peroxide, and 
chlorine as oxidising agents show that the interference of cyanide is 
least when permanganate is used as the oxidising agent. 

If the cyanides are precipitated by the addition of cobalt nitrate 
and the filtrate examined for iodide by the use of permanganate, 
sulphurie acid, and chloroform, it is possible to detect 1 part of 
iodide in presence of 500 parts of cyanide. [See J. Soe. Chem. 


Ind., 413a.] H. M. D. 


ANALYTICAL CHEMISTRY. 


The Microchemical Method of Estimating Residual 
Nitrogen. Ivar Bane (Biochem. Zeitsch., 1918, 8'7, 259—263).— 
The urea can be first extracted from the blood sample on filter 
paper by treatment with alcohol-ether mixture for five hours, and 
the remaining nitrogen is then extracted with phosphomolybdic 
acid solution (0-05% phosphomolybdic acid +1-:5% sulphuric acid) 
for one hour. The nitrogen in each extract is estimated by the 
micro-Kjeldahl method. 8. B. 8. 


Detection of Nitrates in Water. LEscaicu (J. Pharm. Chim., 
1918, [vii], 1'7, 395).—Fifteen c.c. of the water are mixed with 2c.c. 
of 10% antipyrine solution and 4 drops of acid mercuric sulphate 
solution, and a drop of 5% potassium ferricyanide solution is added. 
In the presence of 0°1 mg. of nitrite per litre of water, a red 
coloration is obtained. The reaction is characteristic of nitrites 
and may be used for the detection of nitrates after these have been 
reduced by “amalgamated” aluminium. ([See, further, 7. Soc. 
Chem. Ind., August. | W. P.S. 


Simplified Working with a Nitrometer. Rupo tr Karssonrer 
(Chem. Zeit., 1918, 42, 296).—In the usual gasometric estimation 
of nitric acid, an approximate correction is made for the pressure 
due to the acid layer, a depth of 7 mm. of acid being taken as 
equivalent to 1 mm. of mercury. A more trustworthy procedure 
is to bring the mercury to the same level in the measuring and 
levelling tubes, read the volume of the gas, open the tap of the 
measuring tube, and note the difference in level of the mercury. 
This difference in mm. is subtracted from the barometric pressure 
during the experiment. W. P.S. 


Estimation of Nitric Acid in Bismuth Subnitrate. E. Luce 
(Bull. Soc. chim., 1918, [iv], 28, 264—271; 7. Pharm. Chim.., 
1918, [vii], 1'7, 349—359).—At 95° bismuth subnitrate reacts with 
oxalic acid in the presence of manganese sulphate according to the 
equation 6(C,H,O,,2H,O) + 2(BiO-NO,) + H,SO,=2NO+ 3C0 + 
ICO, + 19H,O + (BiO),SO,. About 0°5 gram of bismuth subnitrate 
and 1 gram of manganese sulphate are heated in a flask under a 
reflux apparatus for one and a-half hours with 50 c.c. of a solution 
containing 20 grams of crystallised oxalic acid and 60 c.c. of 
sulphuric acid per 100 c.c.; to prevent secondary reactions, a 
current of carbon dioxide must be passed through the flask during 
the reaction. The excess of oxalic acid is then titrated with 
standardised permanganate solution. [See, further, 7. Soc. Chem. 
Ind., August.] W. P.S. 


Critical Elaboration of Quantitative Precipitation 
Methods Exemplified by a Method for the Estimation of 
Phosphoric Acid. H. Heinennain (J. Ind. Eng. Chem., 1918, 
10, 426429).—To determine whether a method is trustworthy, 
it is necessary to know the solubility of the precipitate and the 
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influence of concentration, temperature, presence of other sub. 
stances, etc. The purity of the precipitate also requires investiga. 
tion. In the estimation of phosphoric acid by precipitation with 
molybdic acid and titration of the precipitate with sodium hydr. 
oxide solution, the presence of ammonia interferes with the end- 
point when phenolphthalein is used as the indicator. It is there- 
fore recommended that the phosphoric acid should be precipitated as 
potassium phosphomolybdate and the precipitate washed with 10% 
potassium nitrate solution containing free nitric acid (N/100 
strength). The small quantity of acid remaining in the filter can 
be estimated and a correction made. [See, further. 7. Soc. Chem, 
Ind., August.| ws. Boi 


The Wet Method for Estimation of Carbon. Wine, 
Stepp (Biochem. Zeitsch., 1918, 87, 135—142).—The author dis. 
cusses the following points in the wet estimation: (a) The form 
of the apparatus. This is figured in the text, and the flask in 
which decomposition takes place is connected with a condenser to 
retain the acid. (+) The purification of the sulphuric acid, 
This is accomplished by heating it first with potassium 
dichromate, and afterwards with permanganate. (c) The purity 
of potassium dichromate used for oxidation of organic salts. It is 
difficult to obtain this quite free from carbonate. The author sub- 
stitutes a mixture of chromic acid and sulphuric acid. Finally, 
when oxidation with the mixture of chromic and sulphuric acids 


has gone on for four hours, the apparatus is allowed to cool ina 
current of air free from carbon dioxide, and 10 c.c. of 5°/,., solution 
of potassium permanganate are added, and the mixture is heated 
for another hour. 8. B. 8. 


The Estimation of Carbonates and Hydrogen Carbonates 
in the Cold; Analysis of a Mixture of these Salts. Exact 
Details for the Use of Litmus and Phenolphthalein as 
Indicators. W. Mesrrezat (Bull. Soc. chim., 1918, [iv], 23, 
250—254).—The author finds that in the titration of carbonates, 
using phenolphthalein as indicator, a satisfactory and correct end- 
point is obtained when the whole of the carbonate is just converted 
by the acid into hydrogen carbonate, if the alkaline liquid is s 
diluted as not to contain more than 0-07% of sodium carbonate. 

Similarly, total alkalinity may be determined by titration in the 
cold, using litmus as an indicator, if the procedure used is as follows. 
The standard acid is run in, 1—2 c.c. at a time, until a change 
in the tint of the indicator is just noticeable. Then between each 
successive addition of 0°2—0°3 c.c. of acid the liquid is mixed and 
divided into two parts, one being used as a control and the other 
receiving the acid. That point at which an addition of acid pro 


duces no colour change, as shown by the comparison, is the end- 
point. W. G. 


Estimation of Sodium and Potassium (in Foodstuffs, etc.|. 
S. N. Rave (J. Ind. Eng. Chem., 1918, 10, 429——431).—The 
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uilphated ash of the substance is dissolved in hydrochloric acid, 
and after separation of phosphoric acid, iron, calcium, magnesium, 
etc., the sodium and potassium are weighed together as sulphates. 
The potassium is estimated in a separated portion of the ash by 
precipitation as potassium platinichloride after the iron and 
calcium have been removed. The potassium platinichloride is 
washed with 80% alcohol, then with 20% ammonium chloride solu- 
tion saturated with potassium platinichloride (this removes mag- 
nesium sulphate and traces of calcium salts), and finally with 80% 
alcohol. [See, further, J. Soc. Chem. Ind., August.] W. P. 8. 


The LawrenceSmith Method for the Estimation of 
Alkalis in Silicates. P. Wencer and Ep. Brance (Mon. Sci., 
1918, [v], 8, I, 97—99).—The Lawrence-Smith reaction for the de- 
composition of silicates (heating with a mixture of calcium carbon- 
ate, 8 parts, and ammonium chloride, 1 part) is complete when the 
mixture is heated for two hours at 700°. After cooling, the mix- 
ture is treated with water, filtered, the calcium is removed from 
the filtrate, and the alkalis then estimated in the usual way. [See, 
further, J. Soc. Chem. Ind., August.] W. P. S. 


Detection of Strontium in the Presence of Barium by 
Calcium Sulphate Solution. Txropora P. Rarixow (Zeitsch. 
anal. Chem., 1918, 57, 164—170).—Although strontium sulphate 
forms slowly when a soluble strontium salt is treated with calcium 
sulphate solution, the presence of a barium salt, and consequent 
formation of barium sulphate, greatly increases the rate of pre- 
cipitation of strontium salt. To detect strontium in the presence 
of barium, 10 c.c. of the solution to be tested are treated with an 
excess of calcium sulphate solution, the mixture shaken for fifteen 
seconds, and then filtered. If the filtrate becomes turbid after a 
short time, or does so when boiled, strontium is present. In cases 
where a turbidity is not obtained, the precipitate on the filter 
should be washed several times with hot water and the filtrate 
now tested with barium chloride solution; the washing dissolves 
out any strontium sulphate precipitated with the barium sulphate, 
and a turbidity is produced on the addition of barium chloride. 

W. P.S. 


Precipitation of Magnesium as Oxalate and the Theory 
of the Formation of Precipitates. A. Asrruc and J. Camo 
(J. Pharm. Chim., 1918, [vii], 17, 381—386).—A discussion of the 
conditions affecting the precipitation of magnesium oxalate. The 
quantity of this oxalate which is precipitated from magnesium 
acetate solution by oxalic acid increases with the concentration of 
the acetate solution. In the separation of large quantities of 
Magnesium salts from calcium salts, the calcium oxalate should be 
precipitated from a very dilute solution. [See, further, 7. Soc. 
Chem, Ind,, August.] W.P.S. 
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Hematoxylin as a Reagent for Copper Ions and Im. 
perfect Complexes of Copper. 8. ReseLio-Atves and A, 
Benepicenti (Arch. farm. sper. sci. aff., 1917, 24, 50-57; from 
Physiol. Abstr., 1918, 3, 164).—To detect the presence of copper 
in protein complexes, the solution is treated with a drop of neutral 
red solution and then with a very dilute solution of sodium 
carbonate until a clear yellow is obtained, when the solution js 
sufficiently alkaline for the reaction between hematoxylin and 


copper. 8. B. 8. 


The Titration of Copper with Potassium Cyanide. M.P. 
AppLepey and K. W. Lane (Analyst, 1918, 43, 268).—In titrating 
copper with potassium cyanide, the end-point of the reaction is no 
longer sharp in the case of solutions containing much less than 
1 gram of copper per litre. A method of titrating amounts of 
about 0°1 gram per litre, however, has been based on the fact that 
a solution of a double carbonate of copper and an alkali in excess 
of sodium carbonate solution reacts sharply with cyanide, the end- 
point of the reaction being shown by the colour changing from 
blue to an unstable grey, the solution becoming clear and colour- 
less in a few minutes. The double carbonate is prepared by add- 
ing the copper solution to a solution of sodium carbonate and 
sodium hydrogen carbonate, the presence of the latter being neces- 


sary to prevent the precipitation of a basic carbonate. 
C. A. M. 


Volumetric Estimation of Copper by Potassium Thio. 
cyanate, Potassium Iodide, and Thiosulphate. G. Brunys 
(Chem. Zeit., 1918, 42, 301—302).—The presence of potassium 
thiocyanate is of advantage in the iodometric estimation of copper, 
since it decreases the amount of potassium iodide required. The 
cupric salt solution is treated with a small quantity of potassium 
iodide and then titrated with thiosulphate solution containing 
potassium thiocyanate. The latter reacts with the cuprous iodide 
first formed and liberates an equivalent amount of potassium iodide, 
which in turn reacts with a further quantity of the cupric salt. 
[See, further, 7. Soc. Chem. Ind., 446a.] W. P.S. 


A New Method of Estimating Mercury by means of 
Zinc Filings. Maurice Francois (Compt. rend., 1918, 166, 
950—952).—The mercury salt, in a finely divided state, is placed 
in a conical flask with 1 gram of zine filings and 10 cc. of 
2N-sulphuric acid. After half an hour, a second quantity of zine 
and acid is added, this heing repeated at the end of the first hour. 
After twenty-four hours, the liquid is decanted through a filter 
and the residue washed four times by decantation with water. To 
it is then added, 5 c.c. at a time, 25 ec. of dilute hydrochloric 
acid (1:1). After twenty-four hours, this liquid is decanted and 
25 c.c. of fuming hydrochloric acid are added. After a further 
twenty-four hours, the zinc has all dissolved, and the mercury is in 
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the form of one large globule, which is carefully washed by decant- 
ation, transferred to a porcelain crucible, and dried first by filter 
paper and finally over sulphuric acid in the cold, and weighed. The 
method is accurate and applicable to all mercury salts except the 
sulphide, which must first be oxidised to the sulphate. It is 
advisable to add 0°5 gram of potassium iodide to the mercury salt 
before commencing the estimation. W. G. 


The Use of Hydrofluoric Acid in Analysis. N. HoweL. 
Furman (J. Amer. Chem. Soc., 1918, 40, 895—906).—A summary 
is given of the results which have been previously obtained by the 
use of hydrofluoric acid solutions in the separation of metals by 
electro-analysis and by precipitation as sulphides. Further results 
are given which show that copper can be quantitatively separated 
from vanadium in acid fluoride solution by electro-deposition of 
the copper. Vanadium thus behaves similarly to tin and tungsten, 
and preliminary observations indicate that uranium and titanium 
fall into the same category. 

The general chemical behaviour of stannic tin in acid fluoride 
solutions shows that the stannic ion is not present in appreciable 
quantity, for such solutions give none of the characteristic reactions 
of stannic tin. In consequence of this behaviour, hydrofluoric acid 
may be conveniently used in the analysis of tin—antimony alloys. 
The procedure recommended is described in detail. 

By the addition of boric acid to an acid fluoride solution of 
stannic tin, the ordinary chemical properties of the stannic ion 
are developed, and the tin may be quantitatively separated by the 
action of hydrogen sulphide or by electro-deposition. The boric 
acid may be replaced by silica with similar results. The action of 
the boric acid is presumably connected with the formation of 
borofluoride, and it is shown that acid fluoride solutions to which 
excess of boric acid has been added have comparatively little action 
on glass vessels. 

The action of boric acid on the behaviour of tin in hydrofluoric 
acid solution is made the basis of ‘a method for the qualitative 
analysis of the tin group of metals. [See also J. Soc. Chem. Ind., 
445. | H. M. D. 


Colorimetric Estimation of Lactose in Milk. Avcust 
J. P. Pactnt and Dororuy Wricur Russe.t (J. Biol. Chem., 
1918, 34, 505—507).—A modification of Lewis and Benedict’s 
colorimetric method for the estimation of dextrose in the blood 
(A., 1915, ii, 111) is described for the estimation of lactose in milk. 
(See, further, J. Soc. Chem. Ind., August.] H. W. B. 


Nephelometric Values of Cholesterol and the Higher 
Patty Acids. Frank A. Csonka (J. Biol. Chem., 1918, 34, 
577—582).—The nephelometric value of a substance is defined by 
the author as the turbidity produced by a given amount of the 
substance compared in a nephelometer with a given standard 
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within a given length of time. Taking oleic acid as a standard, 
for example, the nephelometric values of cholesterol, stearic and 
palmitic acids, are all different, but the nephelometric value of a 
mixture of any two of them is the sum of the nephelometric values 
of the constituents. The nephelometric value is influenced by the 
concentration of acid in the suspension, and the degree of turbidity 
changes with varying rapidity with the lapse of time. For every 
substance there is an optimum acid concentration which produces 
the highest nephelometric value with the least change within a 
specified interval of time. H. W. B. 


The Colloid Chemistry of Fehling’s Sugar Test. M. H. 
Fiscner and M. O. Hooker (J. Lab. and Clin. Med., 1918, 3, 
368—373; from Physiol. Abstr., 1918, 3, 181).—The varying 
colours produced by Fehling’s solution are ascribed to the different 


sizes of the reduced copper oxide particles held in suspension. 
S. B.S. 


Physiology of Blood-sugar. I. Bang's Micro-method of 
Sugar Estimation. Ricnarp Ece (Biochem. Zetisch., 1918, 87, 
77—-91).—A revision of Bang’s method, directing attention more 
especially to the influence of the time taken in reduction on the 
results. The following suggestions are made: (1) A longer time 
than that suggested by Bang (‘‘Methode zur Microbestimmung 
einiger Blutbestandtheile,’ 1916). (2) The use of a gas-regulator 
(figured in text). (3) Strict adherence to standard ,methods. 
Attention is also directed to a source of error from the fact that 
certain substances acting on iodine can be removed from the india- 
rubber of the apparatus. Methods for avoiding this source of 
error are indicated. S. B.S. 


The Microchemical Method of Estimation of Blood sugar. 
Ivar Bane (Biochem. Zeitsch., 1918, 87, 248—258).—The two 
chief errors in the author’s method are due to differences in the 
intensity of boiling during the reduction, and to the oxidation by 
air during titration. The first of these can be overcome by pass 
ing the gas used for heating through a special form of valve, which 
is figured in the text, and the second by oxidising the reduced 
cuprous oxide by excess of potassium iodate and estimating the 
excess of iodate by titration. The solutions employed are the 
following: (1) Solution for coagulating the blood (weighed on 
filter paper by a torsion balance), 1360 c.c. of saturated solution 
of potassium chloride, 1°5 c.c. of 25% hydrochloric acid, 3 grams 
of uranyl acetate dissolved in 200 c.c. of water, and the mixture 
diluted to 2 litres. In this are dissolved 500 mg. of CuSO,,5H,0. 
(2) The iodate solution is made by dissolving 0-2230 gram of pure 
potassium iodate and 50 grams of potassium carbonate in | litre 
of water. (3) V/100- or NV /200-thiosulphate solution. (4) 1% 
soluble starch, 2% potassium chloride solution. The weighed blood 
on the filter paper (about 0:1 gram) is extracted by 6°5 c.c. of 
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solution 1. The first extract is poured off, and a second extraction 
ig made with 6°5 c.c. of the solution. Two c.c. of the iodate solution 
(No. 2) are then added, and the mixture is heated for exactly two 
minutes. Fifteen seconds before the end of this time, 2 c.c. of 
20% (by volume) sulphuric acid are added. After cooling, 
potassium iodide solution (5%) is added, and titration is carried 
out by thiosulphate solution (No. 3), using starch (solution 4) as 
indicator. The difference between the result obtained and the 
titer of 2 c.c. of the original iodate solution gives the amount of 
sugar. 0°10 Mg. of dextrose is equivalent to 1:96 c.c. of NV /200-thio- 


sulphate solution. Ss. B.S. 


The Microchemical Method of Estimating Dextrose. Ivar 
Banc and K. Hattenoen (Biochem. Zeitsch., 1918, 87, 264—272). 
—The authors find that exact timing of the heating for the reduc- 
tion process in Bang’s method (see preceding abstract) can be 
avoided by blowing a current of steam through the mixture for 
four minutes. A slight alteration must be made, however, in the 
solutions used, especially as regards the amounts of copper sulphate 
and alkali. The solution for extracting the filter paper containing 
the blood is as follows: 400 grams of potassium chloride, 3 grams 
of uranyl acetate, 1°5 c.c. of 25% hydrochloric acid, and 800 mg. 
of copper sulphate in 2 litres. The iodate solution contains 
15 grams of potassium carbonate, 20 grams of potassium ammonium 


tartrate, and 0°3567 gram of potassium iodate in 1 litre. 
8. B.S. 


A Modification of the Selivanov Reaction |for Detection 
of Ketoses or Sucrose]. F. Weenuizen (Rec. trav. chim., 1918, 
87, 302—303; Pharm. Weekblad, 1918, 55, 831—832. Compare 
A., 1887, 459).—The reaction may be performed without heating 
the reacting mixture if a saturated solution of hydrogen chloride 
in absolute alcohol is used, and to it is added the mixture of 
sugars, under examination for the presence of a ketose or sucrose, 
and some resorcinol. A cherry-red coloration appears within three 
minutes. The method may be applied to the detection of sucrose 
in milk. [See, further, J. Soc. Chem. Ind., 436a.] W. G. 


Effect of Codeine in Hindering the Precipitation of 
Morphine by Ammonia from a Solution of its Lime 
Compound. H. E. Anverr and Harpayat Sineu (Analyst, 1918, 
43, 205—-213).—The Pharmacopeia method for the estimation of 
morphine in opium consists essentially in mixing the sample with 
calcium hydroxide and water, filtering the mixture, and precipi- 
tating the morphine in the filtrate in the presence of ether and 
alcohol. Codeine also dissolves in the calcium hydroxide solution, 
and its presence diminishes the quantity of morphine precipitated 
subsequently by ammonia, the effect increasing with the concentra- 
tion of the solution and of codeine. The codeine may, however, 
be removed by extracting the solution with toluene previously to 
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the precipitation of the morphine, and this modification is recom- 
mended in the estimation of morphine in opium, particularly in 
Indian opiums with a high codeine content. Narcotine is quite 
insoluble in water in the presence of an excess of calcium hydroxide, 
either alone or mixed with morphine and codeine. W. P. 8. 


[Estimation of Histidine in Proteins.] Watrer E. Turvy 
and P. F. Trowsrince (J. Biol. Chem., 1918, 34, 355—356).—See 


this vol., i, 324. 


[Estimation of Quinine in the Organism.| Heixz 
HarTMANN and Loro Zita (Arch. exp. Path. Pharm., 1918, 83, 
221—234).—See this vol., i, 328. 


Is the Adamkiewicz Reaction due to Glyoxylic Acid or to 
Formaldehyde ? FE. Voisener (Compt. rend, 1918, 166, 
789—792).—As opposed to the view of Hopkins and Cole (A., 1901, 
i, 310), the author considers that the colour reaction is due to the 
presence of formaldehyde and not of glyoxylic acid. A very diluté 
solution of formaldehyde readily gives the violet coloration in the 
presence of a trace of protein. The formaldehyde may be produced 
in the acetic acid by oxidation. we 


Effect of Time of Digestion on the Hydrolysis of Casein. 
in the Presence of Starch. J. 8. McHarcue (J. Agric. Research,: 
1918, 12, 1—7).—The Van Slyke method for protein analysis, when 
applied to mixtures of casein and starch, in the proportion of 1:5, 
which have been hydrolysed from twelve to fifteen hours with 20% 
hydrochloric acid, gives results for the amino-acid groups that are 
comparable with those obtained by Van Slyke for casein alone. 
Prolonging the time of digestion with this strength of acid on such 
a casein-starch mixture brings about a redistribution of the 
nitrogen in the histidine and cystine groups. The insoluble residue 
from the casein-starch hydrolysis contains nitrogen, which is in 
an inert form and should not be included in the humin deter- 


mination. W. G. 


Mechanical and Physical Analysis of Soils. G. Ricurss 
(Int. Mitt. Bodenk, 1916, 6, 193, 318; from Bied. Zentr., 1918, 
47, 49—52).—A discussion of the various methods for the 
mechanical and physical examination of soils ;_Kopecky’s trituration 
method is preferred to that of Atterberg; Breitenbach’s method 
for the estimation of the hygroscopic properties of soils gives higher 
results than those obtained by Mitscherlich’s method. [See, 
further, J. Soc. Chem. Ind., 384a.] W. P. S. 
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General and Physical Chemistry. 


The Scattering of Light in Hydrogen, Oxygen, and 
Nitrogen. M. Born (Ber. Deut. physikal. Ges., 1918, 20, 16—32). 
__In a previous paper (ibid., 1917, 19, 243), the author has shown 
that gases which consist of anisotropic molecules exhibit a scatter- 
ing effect other than that which has been explained by Rayleigh’s 
theory. The rays which characterise this new type of opalescence 
are in part non-polarised, and can accordingly be sharply dis- 
tinguished from the polarised rays which are associated with 
the more familiar scattering effect. Experiments made by 
Smoluchowski on hydrogen, oxygen, and nitrogen afforded no 
evidence of the existence of the effect. predicted by the author, and 
it is supposed that this may be due either to the insufficient 
anisotropy of the molecules or to the lack of precision in the 
method of observation. 

By reference to the molecular models which have been recently 
suggested for hydrogen, oxygen, and nitrogen, the author has 
calculated the magnitude of the effects to be expected, and finds 
that, although small, it should be possible to observe the scatter- 
ing effects in question in the case of each of these gases with a 
suitably designed arrangement of apparatus. H. M. D. 


Refractivities of Saturated and Unsaturated Compounds. 
GervaisE Le Bas (Trans. Faraday Soc., 1918, 18, 414—419. 
Compare this vol., ii, 49).—From a comparison of the molecular 
refractivities of corresponding derivatives of benzene and of the 
saturated cyclic hydrocarbons, it is found that the augmentations 
due to substitution in the benzene ring are considerably greater 
than those which accompany substitution in rings of the poly- 
methylene series. In this connexion, it may be noted that the 
unsubstituted saturated cyclic hydrocarbons show no anomaly in 


refractive power, whether the ring system is simple or complex. 
H. M. D. 


Ketonic and Enolic Modifications of Compounds. Gervaisk 
le Bas (Trans. Faraday Soc., 1918, 18, 420—423).—The constitu- 
tion of various keto-enol tautomerides is considered in relation to 
their refractivities. The molecular refractivities of acetylacetone, 
methylacetylacetone, ethyl oxaloacetate, ethyl mesityloxido-oxalate, 
methyl cyanoacetoacetate, ethyl acetylmalonate, ethyl acetone- 
dicarboxylate, and ethyl f-hydroxy-a-phenylacrylate and _ its 
acetate lead to the conclusion that these substances exist in one 
form only, and that the different isomerides appear to be mutually 
exclusive. H. M. D. 


Presence in the Solar Spectrum of the Water Vapour 
Band 4 3064. A. Fowxer (Proc. Roy. Soc., 1918, {A}, 94, 472—475). 
~—A comparison is made of the lines composing the band a 3064, 
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which is always obtained in the spectra of gases containing both 
hydrogen and oxygen, with the lines of the solar spectrum in this 
region as plotted and measured by Rowland. It is shown that, 
despite the interference of certain metallic lines, this band js 
also present in the solar spectrum. J. F. 8. 


The Ultra-violet Band of Ammonia and its Occurrence 
in the Solar Spectrum. A. Fowzer and C. C. L. Gregory (Proc, 
Roy. Soc., 1918, [A], 94, 470—471).—Photographs of the ammonia 
spectrum have been made by burning a copper arc in an atmo 
sphere of ammonia. From these, it is shown that the ammonia 
spectrum consists of a main band, which is made up of a bright 
central maximum at A 3360, a secondary maximum at A 3371, and 
a number of lines, arranged in groups of three, which extend to 
a considerable distance in both directions. The lines composing 
the maxima are very closely crowded, and are found to be arranged 
in series of ordinary type. The components of the groups of three 
are widely separated near the central maximum, but the intervals 
rapidly diminish, and there is finally coalescence at A 3450 towards 
the red and at A 3287 towards the violet, where the lines fade out. 
This spectrum has been compared with the P-group of the solar 
spectrum, and shown to be practically identical ; hence the presence 
of ammonia in the absorbing atmosphere of the sun is definitely 
established. J. F. S. 


The Ultra-red Absorption Spectrum of Water Vapour. 
GerHaRD HeEtrner (Ann. Physik, 1918, [iv], 55, 476—496).— 
Measurements of the absorption of ultra-red rays by water vapour 
have been made for the region extending from the visible spectrum 
to a wave-length of 344. An improved arrangement of apparatus 
for the investigation of absorption in the long-waved region is 
described. The results recorded show the existence of 78 maxima, 
of which only 20 have been recorded by previous observers. The 
wave-lengths of the maxima are tabulated, and a curve is given 
which shows the absorption relations in detail. H. M. D. 


Characteristic Ultra-red Vibrations of Nitrates. CixEmens 
ScuaErer and Martua ScuuBert (Ann. Physik, 1918, [iv], 55, 
577—588).—The reflection spectra of sodium nitrate, potassium 
nitrate, rubidium nitrate, lead nitrate, barium nitrate, and 
mercurous nitrate have been determined with polarised light and 
ordinary light. All six substances show three maxima, at 
approximately 75, 12-5, and 15-0; in addition, mercurous 
nitrate shows a fourth maximum at 10°08 with ordinary light. 
From the examination with polarised light, it is shown for the 
biaxial nitrates that the three maxima observed with ordinary 
light are made up of three components corresponding respectively 
with the vibrations parallel to the axes of the three indices of refrac- 
tion. The characteristic vibrations, .as in the case of the carbonates 


and sulphates (A., 1916, ii, 506), depend very slightly on the 
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metal and are due to internal vibrations of the NO, group, which 
are practically the same in all the nitrates examined. The 
similarity between the space gratings of sodium nitrate and calcium 
carbonate, as put forward by Bragg, is discussed in the light of 
abnormalities found in the present work. J. F. 8. 


The Distribution of Intensity in Series Spectra Excited 
by Cathode Rays. J. Horrsmark (Ann. Physik, 1918, [iv], 55, 
245—298).—The fact that previous attempts to measure the 
changes in the distribution of the intensity in series lines under 
the influence of varying conditions have not led to consistent results 
js attributed to errors introduced by the method of excitation. 
New experiments have been made on the Balmer series with 
cathode rays as the exciting agent, and the results indicate that the 
relative intensities of the series lines are, in these circumstances, 
independent of the current strength and also of the fall of potential. 
On the other hand, it is found that the lines of longer wave-length 
become relatively more intense as the pressure of the hydrogen 
increases. The connexion between the pressure p and the ratio A 
of the intensities of the lines 1, and H, is expressed by the equa- 
tion Kp-~°™=constant. The pressure effect: is not obtained when 
the increase of pressure is brought about by the addition of another 
gas to the hydrogen. Experiments in which the hydrogen was 
mixed with iodine, oxygen, argon, and helium respectively, all 
gave negative results in that these gases produced no change in 
the relative intensities of H, and H,. On the other hand, observa- 
tions made on the series lines of helium at different pressures 
showed a pressure effect similar to that found in the case of 
hydrogen. 

The theoretical interpretation of the pressure effect is discussed, 
and the author concludes that Bohr’s hypothesis relative to the 
origin of the effect is not in agreement with the observations. 

H. M. D. 


Electron Theory of the Natural Optical Rotatory Power 
of Isotropic and Anisotropic Liquids. M. Born (Ann. Physik, 
1918, [iv], 55, 177—240).—A theoretical paper in which the 
author’s previous attempts (compare A., 1915, ii, 659) to explain 
the natural rotatory power of optically active substances on a 
molecular basis in terms of electrons are more completely developed. 
The general formulz derived are discussed in reference to the nature 
of the molecular forces and the symmetry relations, and are applied 
to the consideration of isotropic liquids with natural rotatory 
power, of liquids rendered anisotropic by means of an electric 
field, and of liquids which are normally anisotropic (liquid crystals). 

H. M. D. 


Colour Determination of Faint Luminescence. Harry B. 
WEISER (J. Physical Chem., 1918, 22, 439—449).—A method of 
determining the colour of faint luminescence is described which 
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consists in photographing the luminescence on a panchromatic 
plate and interposing a series of colour screens between the source 
of light and the plate. The method may be used in all cases when 
the glow is uniform and sufficiently strong to affect a highly 
sensitive photographic plate. 

The results obtained in the investigation of the chemi. 
luminescence emitted in the oxidation of alkaline pyrogallol by 
hydrogen peroxide, of phosphorus in acetic acid solution by 
hydrogen peroxide, and of amarine in alkaline alcoholic solution by 
chlorine and bromine, are described in detail. The crystallo. 
luminescence emitted when a saturated aqueous solution of sodium 
chloride is mixed with alcohol or hydrochloric acid was also ex- 
amined, with the result that the colour of the light is shown to be 


bluish-violet. H. M. D. 


Photolysis and Electrolysis. Emm Baur (Helvetica Chim. 
Acta, 1918, 1, 186—201).—A theoretical paper in which the author 
evolves an electrolytic theory to explain the mechanism of photo 
lysis. A substance which has been subjected to light has set up 
a molecular potential difference, and as such is capable of effecting 
a chemical reaction. Photolysis is therefore to be regarded as 
molecular electrolysis. Thus the decomposition of Eders’s solution 
by eosin in light is to be regarded as a cathodic reduction of 
mercuric chloride to calomel and an anodic oxidation of oxalic 
acid to carbon dioxide, which may be expressed : 

- (©+43C,0,” =CO 
moun SO + figot = HgCl + Cl’ 

The author then proceeds to calculate the value of the 7.M.P. 
operative on the basis of the quantum theory and the assumption 
that only one energy quantum may be absorbed. The following 
values are obtained for the lines mentioned: Sodium line, 
A=589 pu, H=2-4 volts; mercury line, A=435 pp, LH =3°2 volts; 
Hg (fluorescent line), A=253°6 uu, H=5°5 volts; and y-rays, 
A=0°012 np, F =about 100,000 volts. A large number of cases are 
considered in the light of this hypothesis. J. F. 8. 


Absorption of X-Rays. E. A. Owen (Proc. Roy. Soc., 1918, 
[A], 94, 510—524)—According to Bragg and Pierce (A., 1914, 
li, 792), the atomic absorption coefficient A is connected with the 
atomic number WV of the absorber, and the wave-length A of the 
radiation by the equation A =CN‘4A5/2, in which C is constant over 
considerable ranges of wave-length, but changes abruptly in the 
region of selective absorption. From the investigation of the 
absorption of a large numberof aqueous solutions, Aurén (A. 
1917, ii, 350) has recently deduced values for the atomic absorp- 
tion coefficients of the elements which lead to the conclusion that 
with respect to the magnitude of the absorption coefficient, the 
elements may be divided into groups, for each of which the atomic 
absorption coefficient is directly proportional to the atomic number. 
An attempt is made to account for these discordant results. 
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The ordinary absorption coefficient is a composite quantity 
which represents the sum of the fluorescent absorption coefficient 
and the scattering coefficient. Assuming that the latter has 
a constant value equal to 0°2, in agreement with the results 
obtained by Barkla for the light elements and radiation of widely 
varying wave-length. the author calculates from his observations 
the values of the atomic fluorescent absorption coefficient, and finds 
that this is nearly proportional to the fourth power of the atomic 
number of the absorber. Since it is known that the fluorescent 
absorption coefficient varies as the cube of the wave-length of the 
absorbed radiation, the connexion between the atomic fluorescent 
absorption coefficient A, the atomic number V, and the wave- 
length A may be expressed in the form A,s= CN‘A%, where C 
remains constant over certain ranges of wave-length, but changes 
abruptly at critical points. This equation differs from that put 
forward by Bragg and Pierce in that the coefficient A, is in- 
dependent of the scattering of the radiation and refers only to the 
loss of energy of X-radiation resulting from the production of 
corpuscular radiations and the fluorescent X-radiations which 
accompany them. 

The author’s measurements were made on zinc, copper, nickel, 
iron, aluminium, magnesium, water, and filter-paper with radia- 
tion of wave-length A=0°586 x 10-8 cm. (a-line of palladium), and 
the values obtained for the total absorption coefficients agree fairly 
closely with those recorded by Bragg and Pierce (loc. cit.). 

It is further shown that. if the scattering coefficient is assumed 
to have a constant value of 0°2 for all elements from hydrogen to 
bromine, the equation A; =(N‘d° leads to values for the total 
absorption which are in close agreement with those obtained in 
the experiments of Aurén. H. M. D. 


The Positive Ion as Carrier in the Canal Ray Fluorescence 
of Inorganic Salts. Sven Em. Onton (Ber. Deut. physikal. Ges., 
1918, 20, 9—15)—When inorganic salts are subjected to the 
action of cathode rays of sufficiently high velocity, the salts 
fluoresce with the emission of the line spectrum of the metal present 
in the salt. For different salts of the same metal, the cathode 
ray energy required for this emissive effect increases with the heat 
of formation of the salt. The cathode ray energy at which emission 
begins is found to diminish as the discharge potential increases. 

A similar series line emission occurs when inorganic salts are 
bombarded by canal rays, but the energy of the canal rays required 
to produce this effect varies to only a small extent when different 
salts of the same metal are employed, and the variation with 
magnitude of the discharge potential is also much smaller than in 
the case of cathode ray bombardment. 

The observed differences suggest that the cause of the emission 
may not be the same in the two cases, and experiments have been 
devised with the object of elucidating further the changes which 
occur under the influence of canal rays. In these, the canal rays 
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were allowed to fall on the powdered salt contained in a small 
aluminium dish supported in the discharge tube in the path of 
the canal rays. The dish was connected through a galvanometer 
to earth, and a small direct-vision spectroscope was focussed on 
the bombarded salt. The discharge potential was varied, and by 
taking readings of the galvanometer, it has been found that the 
emission of the series lines is accompanied by a diminution in the 
positive current which flows through the galvanometer. This 
sudden change in the current, which characterises the transition 
from the non-fluorescent to the fluorescent condition, has been 
found to occur with salts of sodium, lithium, magnesium, calcium, 
strontium, barium, cadmium, and copper. The observations afford 
support for the view that the canal ray fluorescence is due to the 
metal ions which result from the dissociation of the salt under the 
influence of the canal rays. The carriers would thus appear to be 
the same for both cathode ray and canal ray fluorescence. 
H. M. D. 


Periods, Atomic Masses, and Electric Charges of the 
Radioelements. Emit Kontweiver (Zeitsch. phystkal. Chem., 
1918, 92, 685—716).—A theoretical paper in which a number of 
regularities between the valency, average life, and ray emission 
of the radioactive elements are put forward. In each disintegra- 
tion series, those elements which emit a-rays and have even valencies 
have longer average lives the greater the atomic mass. Of those 
pairs of elements which emit a-rays and have contiguous valencies 
(that is, TV, V), that with the smaller valency has the greater 
average life, whether the atomic mass of the pair is the same or 
not. Of two directly following B-ray changes, the first proceeds 
more slowly than the second, that is. the element with the smaller 
valency has the longer life. In the same disintegration series, 
elements which emit 8-rays have longer lives the greater the atomic 
mass, whether the valency is odd or even, the odd and even 
valencies being considered separately. A similar rule holds for 
elements in the same group of the periodic system, but not in the 
same pleiad, with certain exceptions. There are very few excep- 
tions to.the above statements, and these occur generally in the 
least well investigated elements. The origin and atomic mass of 
actinium are discussed, and reasons are advanced for the value 226. 
The author also discusses the identity of isotopes and analogous 
radioactive elements, and finally the relationship of the radioactive 
elements to the periodic classification. J. F. 8. 


Ionisation of Gas during a Chemical Reaction. ALEXANDRE 
Pinkus (Helvetica Chim. Acta, 1918, 1, 141—145; 7. Chim. Phus., 
1918, 16, 201—227).—With thé object of ascertaining whether 
ionisation occurs during the interaction of two gases, the author 
has brought the following pairs of gases, (1) nitric oxide and 
oxygen, and (2) nitric oxide and chlorine, together in a large 
glass globe under a pressure of 0°25—0°5 atm. The walls of the 
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yessel were connected by iridioplatinum electrodes with a sensitive 
electrometer, and the rate of discharge was plotted. In the case of 
nitric oxide and oxygen, no formation of ions takes place, nor is 
there any evidence that jonisation occurs during the reaction 
between chlorine and nitric oxide if the chlorine is not in excess. 
Should the chlorine be in excess, there is a marked ionisation. 
The author attributes the ionisation to the intermediate formation 
of NOCI,. J. F. 8. 


Resonance and Ionisation Potentials for Electrons in 
Sodium Vapour. Joun T. Tare and Pau. D. Foore (J. 
Washington Acad. Sci., 1918, 7, 517—525).—In the further in- 
vestigation of the potentials at which electrons give rise to the 
emission of rays, experiments have been made on sodium vapour. 
The resonance potential at which rays corresponding with the 
D-lines are emitted is found to be 2°'12+0-06 volts, the value calcu- 
lated on the basis of Bohr’s theory being 2°10 volts. When the 
potential reaches 5°13+0-1 volts, ionisation of the sodium vapour 
occurs. This is identical with the value calculated on the basis 
of Bohr’s theory by using the limiting wavelength of the prin- 
cipal series of lines in the sodium spectrum. 

The lower potentials found by Wood and Okano (Phil. Mazg., 
1917, [vi], 84, 177) in their observations on the emission of the 
D-lines by sodium vapour suggest that ionisation of the vapour 
occurs under the influence of more slowly moving electrons. A full 
account of this and the previous paper (A., 1918, ii, 94) is to be 
found in Phil. Mag., 1918, [vi], 36, 64—75. H. M. D. 


Relation of the Electrical Conductivity to the Periodic 
System of the Elements. E. Grinzisen (Ber. Deut. physikal. 
Ges., 1918, 20, 53—62).—According to Benedicks (Jahrb. 
Radioaktiv. Elektronik., 1916, 18, 351), the atomic conductance, 
measured by the product of the specific conductance and the atomic 
volume, is a periodic function of the atomic weight. The conduct- 
ance data used by Benedicks are not strictly comparable, however, 
for the influence of temperature is by no means the same for the 
different elements. It is suggested that conductance data for 
corresponding temperatures should be used in the comparison of 
the atomic conductances, and in accordance with the empirical 
formula referred to in the following abstract, such temperatures 
» those which bear the same ratio to the characteristic tempera- 
ures, 
_ By reference to the data which are available for this comparison. 
it is shown that the atomic conductance is a periodic function of 
the atomic weight, and that the value decreases from the first to 
the eighth group in the periodic table. H. M. D. 


Electrical Conduction of Metals ag Low Temperature. 
E. Gritnersen (Ber. Deut. phystkal. Ges., 1918, 20, 36—52. 
Compare A., 1913, ii, 377).—By reference to the data for lead, 
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cadmium, zinc, mercury, gold, platinum, silver, and copper, the 
author has tested the empirical formula w ~ 7’. F(T/®).C,/0, 
for the influence of temperature on the electrical resistance of 
metals. In this formula, w represents, the resistance, 7' the abso 
lute temperature, F(7/@®) a universal function of T7/@, where 
® is the characteristic temperature of the metal according to 
Debye’s theory. It is shown that the formula affords a satisfac. 
tory account of the observed variations in the conductivity of 
metals over a wide range of temperature, and the author infers 
that the empirical expression affords a close approximation to the 
statement of the actual law which connects conductivity and 
temperature. H. M. D. 


Electronic Theory of the Metals. Tn. Wereipe (Ann. 
Physik, 1918, [iv], 55, 589—607).—A theoretical paper in which 
the electronic theory of metals is discussed. It is shown that, apart 
from a numerical -correction, Drude’s formula for electric con- 
ductivity is unassailable. The formula «=4. e?/m.nl/v has been 
modified by eliminating the three unknown, n, /, and v, and in 
their place introducing the three atomic constants v=vibration 
number of an atom, e=emission number of an atom, and 
a=absorption coefficient of an atom. The constant a bears the 
relationship a=ca to Lenard’s coefficient a, where ¢ is the number 
of atoms per c.c. The Lenard theory gives then the formula 
«=e%e/6ca®.(e""**—1)hv for the electric conductivity and a 
similar formula for thermal conductivity. On the basis of this 
formula, the reasons for the following points are explained. (1) At 
high temperatures, the electric resistance is approximately propor- 
tional to the absolute temperature. (2) The change in resistance 
depends on the energy change of the substance. (3) The resistance 
approaches zero at the absolute zero. (4) The conductivity curve 
and the atomic volume curves have a similar form. (5) Under 
similar conditions, the conductivity is greater the greater the 
electro-affinity of the atoms. J. F. S$. 


Calculation of the Position of the Conductivity Minimum 
in Neutralisation. W. D. Treapweit (Helvetica Chim. Acta, 
1918, 1, 97—110).—The author has calculated the position of the 
conductivity minimum in the neutralisation of (1) a diluted strong 
acid by a diluted strong base, (2) a weak monobasic acid by 4 
diluted mono-acidic strong base, (3) a mixture of two weak mono- 
basic acids of different strengths by a strong mono-acidic base, and 
(4) a mixture of a monobasic weak acid and a monobasic strong 
acid by a strong mono-acidic base. In the first case, the minimum 
of conductivity lies exactly at the point of neutralisation; in the 
second case, using equal concentrations of acetic acid and alkali, the 
minimum occurs when there is an excess of 0°4% of acid present, 
or generally if « repregents the number of c.c. of alkali of cov 
centration c, which is present to 1 c.c. of acid of concentration ¢, 
then z=¢,/cyx k,/k,+ /&-loy/ly. The influence of decreasing 
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strength and concentration of the acid on the position of the 
minimum is also calculated. The conductivity minimum is calcu- 
lated in the case of a number of acids, and these values are com- 
pared with the experimental values of Thiel and Roemer. Good 
agreement is found between the two sets of values. J. F.S. 


Calculation of the Electrochemical Normal Potential. 
Kart F. Herzrerp (Ann. Physik, 1918, [iv], 56, 133—160).—A 
mathematical paper in which the normal potential of the ions is 
calculated on the assumption that the entropy constant of the 
dissolved ions is the same as that of the corresponding atoms. The 
numerical results of this calculation differ from the experimental 
values, but the amount of divergence is the same for ions of equal 
mobility. The divergences are therefore attributed to complex 
formation of the ions with water. From these calculations, formule 
for the solubility of salts are deduced. In open cells, only the 
positive ions are in equilibrium, for the electrons only slowly reach 
equilibrium ; hence the cell at first only approximates to a reversible 
element. In this connexion, the mechanism of the semi-permeable 
membrane is discussed. Calculations are made for metals of the 
single potential, the contact potential, and the electron number. 
The Helmholtz equation is not strictly applicable to single 
electrodes. J. F. S. 


[Potentials due to the Flow of Electrolytes through 
Capillary Tubes and the Stability of Colloids.| H. R. 
Kruyt (Kolloid Zeitsch., 1918, 22, 81—98).—The potential differ- 
ences produced by the flow of solutions of electrolytes through a 
capillary tube have been measured in experiments with solutions 
of different chlorides. In the apparatus used, the capillary tube 
formed part of the connexion between two glass vessels fitted with 
silver electrodes coated with silver chloride, and the chloride solu- 
tion was made to pass through the glass capillary from one vessel 
to the other under the influence of a constant pressure difference. 

The results obtained with solutions of potassium, barium, and 
aluminium chloride show that the influence of the cation on the 
potential difference between the electrodes depends very largely on 
the valency of the cation. The relations are in general very 
similar to those which were found by Powis (A., 1915, ii, 137) in 
the investigation of the influence of the three chlorides on the 
cataphoresis of hydrocarbon oil emulsions. In both series of 
observations, the effects are attributable to the adsorption of 
electrolytes. The author’s experiments seem to show, however, 
that in very dilute solutions the contact potential is increased by 
the presence of the electrolyte. It is probable that this fact ex- 
plains the well-known peptonising action of electrolytes in very 
dilute solution and the essential importance of small quantities of 
electrolytes in connexion with the stability of colloidal systems. 


H. M. D. 
15* 
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Passivity of Chromium. II. A. H. W. Aren (Proc. K. 
Akad. Wetensch. Amsterdam, 1918, 20, 1119—1134. Compare this 
vol., ii, 183).—In the further investigation of the electrochemical 
behaviour of chromium, measurements have been made of the 
potential of chromium when subjected to anodic and cathodic 
polarisation. 

The phenomena associated with the anodic polarisation of 
electrolytic chromium depend to some extent on the nature of the 
metal on which the chromium has been deposited. If the metal 
immersed in a solution of chromous sulphate is anodically polarised 
with a sufficiently strong current, the chromium becomes passive, 
but when the current is interrupted, the potential of the metal is 
found to be more negative than before polarisation. The passiva- 
tion during anodic polarisation and activation after this treatment 
are shown by chromium which has been deposited on copper, 
silver, or gold. The degree of activation after anodic polarisation 
increases with the strength of the polarising current. 

Chromium, prepared by Goldschmidt’s process, which has been 
activated by treatment with molten zinc chloride, or a mixture of 
sodium and potassium chlorides, may be anodically polarised in a 
solution of potassium chloride without becoming passive. The 
resistance offered by the metal to the action of the polarising current 
is greater when the strength of the current is gradually increased 
than when the current strength is increased rapidly. The resisting 
power of the metal is smaller when the chromium has been 
previously subjected to cathodic polarisation. If the chronium 
has been rendered passive by anodic polarisation in a solution of 
potassium chloride, the active condition may be restored by heat- 
ing the solution. This change occurs even when the polarising 
current is continued during the heating of the solution, and. on 
cooling, the chromium remains in the active condition provided 
that the current is not too strong. H. M. D. 


Allotropy of Cadmium. VI. Enrnsr Conn (Proc. K. Akad. 
Wetensch. Amsterdam, 1918, 20, 1177—1185).—A criticism of the 
conclusions drawn by Getman from his observations (compare A., 
1917, ii, 533) on the #.M.F. of Cd|CdSO,|Cd amalgam cells. 
According to Getman, the influence of temperature on the 7... 
of cells containing 8% cadmium amalgam points to the existence 
of two allotropic forms of cadmium with a transition point at 
37°5°. The discontinuity in the temperature coefficient of the 
H.M.F. at this temperature is, however, to be attributed to 4 
change in the amalgam at this temperature. According to Bijl’s 
investigations (A., 1903, ii, 6), the 8% amalgam used by Getman 
undergoes transformation at about 40°, and the resulting change 
in the electromotive behaviour of the amalgam has been erroneously 
attributed by Getman to the transformation Cd-a into Cd-8. The 
actual results obtained by Getman are considered to afford cor- 
firmation of the views which have been previously put forward 
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by the author as a result of his investigation of the allotropy of 
cadmium (A., 1914, ii, 52, 652; 1915, ii, 40, 144). If. M. D. 


Magnetic Susceptibility and Electric Resistivity. F. H. 
Lorine (Chem. News, 1918, 117, 229—-231).—A theoretical dis- 
cussion of magnetic susceptibility in which the author assumes 
that ferro-, para-, and dia-magnetic qualities are to be explained 
in terms of atomic and molecular currents which are dependent on 
the specific resistances of the elements concerned. H. M. D. 


The Influence of the Finite;Volume of Molecules on the 
tion of State. Mercn Nap Snana and Saryenpra Natu 
Basu (Phil. Mag., 1918, [vi], 36, 199—202).—Starting from Boltz- 
mann’s entropy principle, the authors have obtained a new equa- 
tion of state which may be written in the form pV = VK6x/1—e-*, 
where c=Bp/K@. In these equations, X represents Boltzmann’s 
gas constant, V the number of molecules contained in volume |’, 
# the temperature, and B=8 x volume of a single molecule. From 
this equation of state, the critical volume V,.=3°166) and 
K=3'513. The values of V, derived from the van der Waals and 
Dieterici equations are 3b and 2b respectively, and the values of 
K 2°66 and 3°695 respectively. H. M. D. 


The Course of the Values of a and } for Hydrogen at 
different Temperatures and Volumes. II. J. J. van Laar 
(Proc. K. Akad. Wetensch. Amsterdam, 1918, 20, 1195—1212. 
Compare this vol., ii, 185).—A theoretical paper in which the 
pressure-volume relations are further discussed in reference to 


the variability of a@ and b. H. M. D. 


Isothermals of Monatomic Substances and their Binary 
Mixtures. XIX. Vapour Pressures of Neon between the 
Boiling Point and the Critical Point. P. G. Carn and H. 
KaMERLINGH OnnES (Proc. K. Akad. Wetensch. Amsterdam, 1918, 
20, 1160—1162).—The vapour pressures of liquid neon have been 
measured at temperatures ranging from 24°42° to 44°43° (abs.). 
The results are satisfactorily reproduced by the formula 
llog p= — 65-061 + 2°81917+0°0111872, where p denotes the 
vapour pressure in atmospheres. 

A comparison of the reduced vapour pressure curves for oxygen, 
trogen, argon, neon, and hydrogen has been made, and from this 
it appears that the divergence between hydrogen and neon is 
much greater than that between neon and argon, in spite of the 


iact that the critical temperature of neon is relatively low. 
; H. M. D. 


The Characteristic Equation of Fluids. Pierre Weiss 
(Compt. rend., 1918, 167, 232—235. Compare ¢hid., 1918, 167, 


'8).—The isochares for air, ethylene, ether, and ‘sopentane are 
15e 
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given, and in each case they consist of rays of straight lines each 
showing one point of inflection. They resemble the magnetic 
isotherms (loc. cit.). 


The Entropy of a Metal. H. Sranvey Auten (Proc. Physical 
Soe. London, 1918, 30, 215—220).—The formula derived by 
Ratnowsky (Ber. Deut. physikal. Ges., 1914, 16, 1033) for the 
entropy of a substance in the solid state is found to give values for 
a number of metals in very close agreement with those recorded 
by Lewis and Gibson (this vol., ii, 29). The assumptions made by 
Ratnowsky in deducing his entropy formula are examined, and the 
conclusion is drawn that these are justified as being at least 
approximately true. H. M. D. 


Boundaries of Existence of the Liquid State. Jutivs 
Meyer (Zeitsch. Elektrochem., 1918, 24, 138&—139. Compare 
Herz, this vol., ii, 150).—A criticism of Herz’s definition of the 
boundaries of the liquid state. Herz makes the melting point and 
the critical point the limits of existence of a liquid, whereas Meyer 
is of opinion that no such points can be specified. J. F. 8. 


Boundaries of Existence of the Liquid State. W. Hz 
(Zeitsch. Elektrochem., 1918, 24, 139. Compare preceding 
abstract).—Polemical ; an answer to Meyer (/oc. cit.). J. F.S. 


Boiling Points of the Paraffins. Gervaise Le Bas (Chem. 
Vews, 1918, 117, 241—-242).—A theoretical paper in which it is 
shown that the rule of Hinrichs and Naumann, which states that 
the more the chain of a molecule is branched the lower will be the 
boiling point, is not generally to be followed. It is shown that 
the boiling point depends on whether the hydrogen attached to 
the B-, y-, 8-, etc., carbon atoms has been displaced by methy! 
groups. In dealing with this question, it is necessary to consider 
the formule of iso-compounds. It is the practice of writing the 


formula of an iso-compound thus, we> CHR, which tacitly 


assumes that it consists of two similar methyl groups attached to 
one carbon atom. From the point of view of the boiling points, 
this is not true. This class of structure involves the displacement 
of an hydrogen atom attached to the a-, B-, y-, 5-, etc.; carbon 
atom of the hydrocarbon by a single methyl group. The difference 
in boiling point due to this structure is 6° or 7° when substitution 
of a B-methylene group has been effected, and slightly more, %, 
when the y-methylene group has been substituted. J. F.8. 


Method for the Determination of the Relation between 
Vapour Pressures and their Corresponding Temperatures 
at Pressures of less than Five Millimetres. . R. Haw, 
J. C. Cuurcaiiy, and H. M. Ryper (/. Franklin Inst., 1918, 186, 
15—28).—The substance under investigation is subjected to slow 
distillation and condensation in a closed system of considerable 
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capacity, the pressure in which is reduced to a low value deter- 
mined with the aid of a McLeod gauge which is attached to the 
closed system. The system is also connected with a reservoir of 
pure dry hydrogen, the object of this arrangement being to ensure 
accuracy in the readings of the McLeod gauge. The pressure in 
the apparatus is varied by running the pump at different speeds, 
the driving motor being suitably controlled. The liquid in the 
distilling flask is electrically heated by passing a current through 
a platinum wire immersed in the liquid, and the vapour evolved 
passes through a sidetube, in which a thermometer is supported, 
to a condenser, from which the condensate drops into a receiver. 
For a given rate of working of the pump, a series of observations 
is made in which the liquid is distilled at different rates deter- 
mined by the number of drops of liquid which fall from the end 
of the condenser tap into the receiver in a fixed interval of time. 
In each of these experiments, the temperature of the vapour 
registered by the thermometer is recorded. By plotting the 
temperature against the rate of distillation, a smooth curve is 
obtained, and by extrapolation to zero rate of distillation, a 
temperature is obtained which corresponds with the pressure in the 
closed system as measured by the McLeod gauge. 

Results obtained for acetophenone by this method show close 
agreement with the values obtained for this substance by Kahl- 
baum, who measured the depression of a barometric column. The 
results may be expressed by the equation log ? = 19-696 —72°540 x 
09939447, or by the equation log P=16-152—3390-96/7 — 
534192°38 / 72. H. M. D. 


The Solutions of Gases in Liquids. Fix Micuaup (Ann. 
Physique, 1918, [ix], 9, 203—232, 233—258. Compare A., 1917,. 
ii, 122).—A theoretical discussion of the subject. Contrary to 
Duhem’s conclusions, the presence of a gas in solution at constant 
temperature does not always lower the vapour pressure of the 
solvent. That only occurs if the pressure of the solution is main- 
tained constant by means of an auxiliary, insoluble gas. It is 
possible to obtain a simple formula from which the vapour pressure 
of the solvent can be calculated in terms of the pressure of the 
gas, the formula being really an expression of Raoult’s law for 
avery soluble, normal gas which obeys Henry’s law. A cryometric 
study of solutions of gases leads to similar results. 

From a study of the calorific phenomena which accompany the 
solution of a gas, a simple expression for the entropy of reversible 
‘olution can be obtained. A formula is also established connecting 
the specific heat of a solution of a gas in a liquid with the coefficient 
of solubility of the gas. -W. G. 


Iso-piestic Solutions. W. R. Bovusrizup (Trans. Faraday 
Soc., 1918, 18, 401—410).—Solutions of various salts were placed 
in an exhausted desiccator and allowed to remain at constant 
temperature until the several solutions were in equilibrium with 
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one another. The resulting solutions have the same vapour 
pressure at the temperature of the experiments, and are termed 
iso-piestic. 

Results obtained at 18° show that iso-piestic solutions of potassium 
chloride, sodium chloride, and lithium chloride contain different 
numbers of molecules of water per molecule of salt. The value of 
this molecular ratio (A) for a saturated solution of potassium 
chloride is 12°41, whilst for the iso-piestic solutions of sodium 
chloride and lithium chloride h=14'16 and -17-07 respectively, 
Although the total quantities of water thus differ appreciably for 
the three salts, it is calculated that the quantities of uncombined 
water are very nearly the same. The differences in h are due to 
differences in the quantities of combined water, for which the 
respective molecular ratios are approximately 1, 3, and 6. 

Observations in which the dry salts were exposed to the action 
of water vapour at different pressures lead the author to the con- 
clusion that for substances which do not form crystalline hydrates 
there is, at a given temperature, a certain pressure of aqueous 
vapour below which the dry substance will not take up water 
vapour, and if the substance is not dry originally, it will become 
so provided the pressure of aqueous vapour is lower than this 
critical value, which is called the critical hydration pressure of the 
substance. H. M.D. 


Measurement of Very Low Temperatures. XXVII. Vapour 
Pressures of Hydrogen in the Neighbourhood of the Boil- 
ing Point and between the Boiling Point and the Critical 
Temperature. P.G. Carn and H. Kamertinen Omnes (Proc. K. 
Akad, Wetensch. Amsterdam, 1918, 20, 1155—1159).—The vapour 
pressures of liquid hydrogen have been determined at temperatures 
between 24°59° and 32°93° (abs.). The results obtained are satis- 
factorily represented by the formula 7 log p= —56°605 + 3-80157 - 
0°1045872 + 0-0033217% — 0°0000510274, in which p represents the 
pressure in international atmospheres. Further measurements of 
the vapour pressure in the neighbourhood of the boiling point have 
given for this 20-39° (abs.). This value is 004° lower than the 
value obtained in a previous series of measurements. H. M. D. 


The Saturated Vapour Pressures of Octa-atomic Sub. 
stances. E. Artis (Compt. rend., 1918, 167, 118—122).—The 
formula derived for the saturated vapour pressures of octa-atomic 
compounds is IT =7®9/19Z/z, where 

«=[1+(1—7)(0°88—7)/ {0°8 + (1 —7)?} ]r19/19. 

The values, observed and calculated, are in fairly close agree- 
ment in the cases of methyl formate, ethyl bromide, and ethyl 
chloride, but in the cases of acetic acid and ethane it is not possible 
to obtain satisfactory verifications. W. G. 


Ebullioscopic Determinations with a Common Thermo- 
meter. C. C. Kipiincer (J. Amer. Chem. Soc., 1918, 40, 
1020—1023).—An arrangement is described whereby an ordinary 
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thermometer having a solid stem graduated in degrees may be 
read to hundredths of a degree with an error not exceeding 1%. 
A meter rod graduated in mm. is attached to a stand and equipped 
with a sliding peep-sight made from a strip of thin sheet metal. 
This rod is set parallel with the thermometer, the hole of the peep- 
ight being at a distance of 6 inches from the thermometer scale. 
The thermometer is fitted with a pen-shaped metallic indicator 
tapered to a width at the point equal to the apparent width of the 
capillary. The indicator is blackened, bent so that the tip is at 
a distance of 3 mm. from the scale, and attached to the thermo- 
meter by a screw clamp. The position of the mercury meniscus 
with reference to the nearest scale division is determined as follows. 
For clearness of explanation, let the meniscus be denoted by the 
letter P, the nearest scale division by D, and the tip of the indicator 
by A. Light is projected by a mirrot on to the meniscus. The 
sliding peep-sight is moved until the scale division J is just hidden 
behind the tip A of the indicator ; if the position of the peep-sight 
on the rod is denoted by X, then XAV is a straight line. The 
peep-sight is then moved to a position FY in which the gleam of 
the meniscus P is just hidden behind the tip A. The position of 
the meniscus P with reference to D is thus determined by the 
angle XAY ; the distance XY once known, the apparatus may be 
dismantled, set up again, and the position of / with reference to 
Das definitely fixed as before, provided the indicator has not been 
moved relatively to the scale mark D. 

In using the apparatus to determine molecular weights ebullio- 
scopically, the principle adopted is to vary the concentration of 
the solute under examination until the rise of the b. p. is exactly 
the same as that produced by a substance of known molecular 
weight. For example, about 30 grams of carbon tetrachloride 
(constant 48) are placed in the weighed boiling tube with a known 
amount of borneol. When the temperature has become constant, 
the angle XAY, expressed in terms of divisions of the mm. scale, 
is determined as above, thus establishing the point P. The baro- 
meter is read, and the tube and its contents are weighed to deter- 
mine the true weight of the solvent. Knowing the weight of the 
solvent and of the solute, and the molecular weight of the latter, 
the rise of the b. p. is calculated. The apparatus is cleaned and 
weighed, and a weighed amount of the substance of unknown 
molecular weight is added, together with a few grams of solvent. 
The solution is brought to the b. p., and small portions of solvent 
are added from time to time until the meniscus reaches the same 
point as in the borneol trial, as determined by the angle XAY. 
If too much solvent has been added, the condenser may be detached 
to allow some of the solvent to evaporate. When the adjustment 
is correct, the tube and its contents are weighed to ascertain the 
weight of the solvent. The rise of the b. p. is known from the 
borneol trial, hence the molecular weight can be calculated. In 
both cases, the same point D on the thermometer has been used 
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for reference, hence a calibrated thermometer is unnecessary. The 
height of the flame must be kept constant throughout the work. 
Molecular weights (the average of a series of determinations) 
determined in this manner compare favourably with those obtained 
by the usual method. C. 8. 


A Laboratory Apparatus for Distilling in (Superheated) 
Steam under Reduced Pressure. C. Harriss and Reinow 
HaarmMann (Ber., 1918, 51, 788—790).—Stedm at 3—4 atmos. 
pressure is admitted through a throttle-valve into a superheating 
chamber maintained at about 300°, and then into the substance in 
the exhausted distilling flask, the neck of which is filled, by a simple 
device, with small pieces of glass rod in order to break up froth 
and prevent spirting. The apparatus is completely described with 
illustrations, and it is claimed that substances otherwise very non- 
volatile can be purified easily by distillation in this way, and 
hygroscopic salts deprived of solvent water. J.C. W. 


Definitions of Explosive Substance, Explosive Action, 
and Thermite. Hans Scuimanxk (Zettsch. Elektrochem., 1918, 24, 
213—214).—An explosive substance is defined as a substance which 
undergoes a very rapid exothermic change with the formation of 
gaseous products. Explosive action is differentiated from such 
actions as occur in overheated steam boilers. Thermite is a system 
which is capable of undergoing rapid exothermic reaction without 
the formation of gaseous products. J. F. 8. 


Connexion between the Atomic Weights, Densities, and 
Heats of Reaction of the Elements. Kari Fenrve (Physikal. 
Zeitsch., 1918, 19, 281—286).—A theoretical paper in which the 
author derives an expression for the heat of formation of a com- 
pound which involves only the atomic weights of the reacting 
elements and the densities of the elements and the compound 


formed. H. M. D. 


Thermal Properties of Sulphuric Acid and Oleum. 
ALFRED W. Porter (Trans. Faraday Soc., 1918, 13, 373—399).— 
The thermal data bearing on the concentration of sulphuric acid 
by evaporation have not hitherto been determined by experiment, 
and in view of the technical importance of the quantities in ques- 
tion, the author has attempted to supply the requisite information 
by indirect methods involving thermodynamical relations. The 
thermal data for the ordinary temperature are utilised in conjunc- 
tion with calculations which’ give the variation of the heats of 
solution and dilution with temperature, and from these results the 
heats of total evaporation of water from sulphuric acid solutions 
at different temperatures are derived. A method of graphical 
representation, which facilitates the determination of the thermal 
data which may be required in a particular case, is described. 

In the second part of the paper, similar methods are employed 
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in the calculation of the thermal data for oleum (fuming sulphuric 
acid), and in particular of the heats of total evaporation or con- 
densation of sulphur trioxide vapour for sulphuric acids containing 
s0—90% of sulphur trioxide. H. M. D. 


Experimental Determination of the Fictitious Heat 
of Solution. Ernsr Conen and H. R. Bruins (Zettsch. 
physikal. Chem., 1918, 93, 43—58).—-By the term fictitious heat 
of solution is to be understood the heat change which occurs when 
1 gram-molecule of a substance at a measured temperature and 
pressure dissolves in an unlimited amount of its own saturated 
solution at the same temperature and pressure. Four methods of 
determining this value are described, and of these two have been 
used to determine the value for cadmium iodide in water. To 
measure the fictitious heat of solution of a salt AA, two galvanic 
elements, XY, are connected so as to oppose one another, and the 
resulting #.M.F. is measured. 

Xx. Y. 


Electrode Saturated Electrode Electrode Very | Electrode 
reversible | solution of reversible reversible dilute | reversible 

with respect | KA without | with respect | with respect | solution} with re- 
to K. solid phase. to A. to A. of KA. | spectto K. 


According to the Gibbs-Helmholtz equation, H,.=ne(F,— 
?.dE/dT)0°2389 gram cal., where EF, is the #.M.F. and EF, the 
chemical energy of the double cell; also #.=W-—F, where F is 
the fictitious heat of solution and W the heat of solution of the 
dilute solution of KA. Consequently, F=W —ne(E,—T.dH/dT) 
gives the value of F. 

In the second method, the combination 

Electrode Saturated Dilute Electrode 

reversible solution of | solution of reversible 

with respect | KA without KA. with respect 

to K. solid phase. tok 

is measured, and from the equation F=IW-—n/n,.e(E,- 
? .dE/dT)0°2389 gram cal., the heat of solution is obtained; the 
symbols have the same meaning as before; nm, is the number of 
gram ions transported from the saturated solution to the dilute 
solution by the passage of «=96,494 coulombs. This method is 
complicated by the contact potential existing at the boundary of 
the two solutions. 

The third method consists in measuring the ¥.M.F. and tempera- 
ture coefficient of the cell XY and of the same cell with solid phase 
X;, and then using the equation of the same kind as those given 
above, the value of F follows. A series of .M.F. determinations 
of these cells has been made at 16°, 18°, 20°, 22°, and 24°, and 
the temperature coefficient calculated for the case of cadmium 
iodide and the value —1246 gram cal. determined at 18°. 

The fourth method depends on the measurements made in the 
last method ; the relationship 

(dE /dT),= (dE /dT),,+ (dE /dC),. (dC /dT) 
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exists between the temperature coefficients of X and X,; dC /d7 
is the temperature coefficient of the solubility, by substitution 
F=[T7 .(dE/dC), . (dC /dT)|46,105 gram cal. Hence to deter- 
mine F, the values of (dH /dC), and (dC/dT) have to be deter- 
mined. 

These measurements have been made for cadmium iodide; the 
solubility of cadmium iodide is expressed by the equation 
C = 44°18 + 0°0828¢ + 0°00018322, consequently (dC /d7),,= + 0°08939. 
To ascertain the value of d#/dC, the #.M.F. of a number of 
elements Cd/CdI, || of different concentrations have been measured 
at 18°, whence the dependence of the #.M.F. on concentration is 
given by the equation 2,,=0°43150 + 0-000283C — 0-00001428C2, 
so that (d# /dC),,.= —0°001023 volt per cent. Using these values, 
F=-—1227 gram cal. at 18°. J. F.S. 


Relative Volume Change which occurs on Mixing two 
Chemically Indifferent Gases, and its Measurement by 
Refraction of Light. Paut Fucus (Zeitsch. physikal. Chem., 
1819, 92, 641—676).—The change in total volume on mixing two 
chemically indifferent gases has been determined over the whole 
range of mixtures for the pairs nitrous oxide—nitrogen, carbon 
dioxide-nitrogen, oxygen-nitrogen, nitrous oxide—carbon dioxide, 
nitrous oxide-oxygen, oxygen-—carbon dioxide by means of refrac- 
tion measurements. The Haber-Léwe interferometer was used for 
this purpose, and the measurements were made at ordinary 
temperature and pressure. In every case, there is an increase in 
volume on mixing which is greater the more the two components 
differ in their physical behaviour. The volume change does not 
correspond with the ratio in which the gases are mixed, but reaches 
a maximum at a point beyond the equal concentration point in the 
sense that the maximum change lies with mixtures containing 
more than 50% of the gas of smaller critical temperature. The 
maximum volume change lies nearer to the 1:1 mixture the more 
the components resemble one another. The van der Waals’s ex- 
pression, Av = 2(1 — z)[{a,+a.—2a,a,}/MRT— {b,+b,—2b,5,}], 
was tested by means of the data obtained and found to be quali- 
tatively in accord with the general results, but not strictly 
quantitatively correct. The dispersion of the gaseous mixtures is 
markedly different from that of the sum of the two components. 

J. F. S. 


The Vapour Pressure of Dissociating Substances and 
the Volatilisation of Ammonia. Rup. Weescueiper (Zeitsch. 
anorg. Chem., 1918, 108, 207—220).—An expression has been 
evolved for calculating the vapour pressure curves of dissociating 
substances, particularly those which on volatilisation dissociate 
partly into two molecules. The data required for the calculation 
are: the specific heats of solid (or liquid) and of dissociated and 
undissociated vapour; the heat of evaporation without dissocia- 
tion and the heat of dissociation for each temperature; the dis- 
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sociation constant and the vapour pressure for one temperature. 
The expression is used to examine the probability of different 
explanations put forward to account for the two vapour pressure 
curves of ammonium chloride. This substance is dimorphous, with 
a transition point at 184°5°, but the dimorphism will not account 
for the form of the curves unless the heat of transformation is at 
least —3000 cal., whereas the observed value is only —1030 cal. 
The assumption of further polymorphism with a second transition 
point either above or below 184°5° is shown to be invalid. The 
possibility is not excluded, however, that the ordinary form of 
ammonium chloride is labile, changing into the stable form only 
at high temperatures in presence of moisture. When perfectly 
dry, this labile form volatilises without dissociation, and its vapour 
pressure must be greater than the partial pressure of the undis- 
sociated molecules in the vapour of the stable form. An alternative 
explanation of the contradictory results sometimes obtained is 
that, whilst the ordinary form of ammonium chloride is stable, at 
times a labile form is obtained which when dry volatilises un- 
changed. E. H. R. 


The Principles of Diffusion, their Analogies and Applica- 
tions. Horace T. Brown (T., 1918, 113, 559—585).—A lecture 
delivered before the Chemical Society on June 6th, 1918. 

D. F. T. 


Condition of Double Salts in Aqueous Solution. D. 
Merritt Torrance and Nicuotas Knicut (Chem. News, 1918, 
117, 270—272. Compare Maxwell, A., 1917, ii, 562).—The 
changes occurring in the diffusion of solutions prepared from 
sodium aluminium sulphate, copper potassium sulphate, copper 
ammonium sulphate, magnesium ammonium sulphate, and 
potassium chromium sulphate have been examined at different 
temperatures and at different concentrations. The results indicate 
that the double salts are largely dissociated into the respective 
simple salts. The relative rates of diffusion appear to be influenced 
appreciably by ionic hydration. H. M. D. 


Hydrogen Ion and Hydrogen Bound to Ionogens: 
Chemistry of Electrolytic Dissociation. A. Hanrzscu (Zeitsch. 
Elektrochem., 1918, 24, 201—213).—A theoretical paper in which 
the intramolecular change involved in the formation of pseudo-acids 
is discussed. In this connexion, the position and method of linking 
of the hydrogen atom are considered, and theories put forward 
to explain the behaviour of the hydrogen in the different positions. 
The author proposes to substitute for the optical method of deter- 
mining constitution the action of the substance in question on 
diazo-esters. The pseudoacid is without action on the diazo-ester, 
whereas the true acid liberates nitrogen freely. A modification of 
the processes generally held to be occurring in ionisation is dis- 
cussed. J. F. 8S. 
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Liquid Crystals. Tarim: Caaran Caaupnari (Chem. News, 
1918, 117, 269—270).—For closely related compounds, the 
intervals of temperature over which the liquid crystalline phase js 
stable appear to be simply related. Smits’s dynamic theory of 
polymorphism in its application to liquid crystalline forms is con- 
sidered to be unsatisfactory. There appears to be no definite con- 
nexion between the constitution of compounds and their capacity 
to form liquid crystals, and the author advances the view that the 
formation of such crystals is a general property of organic sub- 
stances which melt without decomposition. H. M. D. 


Non-molecular Structure of Solids. Arruur H. Comproy 
(J. Franklin Inst., 1918, 185, 745—774).—The fact that the Y-ray 
examination of certain simple crystals has shown that these have 
a non-molecular structure, suggests that this may be characteristic 
of all solid substances. In support of this hypothesis, a number 
of arguments are put forward, and the conclusion is drawn that 
in the solid state of aggregation the atoms are so intimately inter- 
mingled that particular molecules cannot be said to have any real 
existence. 

The dependence of crystal form on chemical composition, Y-ray 
observations, and considerations relative to the law of Dulong and 
Petit and the nature of cohesion, all suggest that the atoms of a 
crystalline solid oscillate about a mean position of stable equil- 
ibrium, and a comparison of-.the nature of cohesive forces with 
those which are concerned in chemical combination indicates that 
these are of the same nature and of the same order of magnitude. 
In this connexion, it is pointed out that there is a close parallelism 
between the melting temperatures and the “atomic heats of 
formation” for a large number of different substances. The melt- 
ing point may be supposed to afford an approximate measure of 
the firmness with which the molecules are held together in the 
solid substance, whilst the “‘atomic heat of formation,’’ obtained 
by dividing the molecular heat of formation by the number of 
atoms in the molecule, may be supposed to measure the intensity 
of the intramolecular forces. 

Although certain properties of solid matter have been explained 
on the assumption that the ultimate atoms are definitely grouped 
into molecules, the author shows that recent work tends to replace 
the older methods of explanation by others in which no such 


assumption of molecular structure is specifically involved. 
H. M. D. 


Connexion between Colour and Degree of Dispersity. F. 
Kircuuor (Kolloid Zeitsch., 1918, 22, 98—102).—The view that 
the colour of disperse systems is determined by the size of the 
colloidal particles is considered in reference to the colours of the 
alkali metal sols and the changes which accompany the alteration 
in the valency of metal ions and the formation of complex ions. 
The relations exhibited suggest that the colour is fundamentally 


e is 


on- 


ii. 301 


GENERAL AND PHYSICAL CHEMISTRY. 


connected with the size of the disperse particles, whether these are 
atomic, ionic, or colloidal in nature. H. M. D. 


[Time Reactions in Colloidal Systems.|] D. VortinpER 
(Kolloid Zeitsch., 1918, 22, 103—104).—According to Reitstétter 
(this vol., ii, 102), a solution of potassium ferrocyanide which has 
been used to bring about the coagulation of colloidal aluminium 
hydroxide gives no blue colour on the addition of a very dilute 
solution of a ferric salt. In the author’s opinion, the apparent 
absence of a reaction is to be attributed to the fact that the 
reaction between ferrocyanide and ferric salt is a relatively slow 
one, the slow rate being determined by the colloidal nature 
of the ferric salt solution. Salts, acids, and other substances 
have a considerable influence on the speed of the reaction. 

The reaction between ferricyanide and ferrous salt, on the other 
hand, takes place instantaneously, and in this system no colloidal 
particles are involved. A similar difference between the speeds of 
corresponding reactions is found in the action of hydrogen sulphide 
on stannic and stannous salts. In the case of the stannous salts, 
the ionic reactants give rise to an immediate precipitation of the 
metal sulphide. . M. D. 


Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 
II. W. Moetrer (Kolloid Zeitsch., 1918, 22, 155—163, Compare 
A., 1917, ii, 410).—If drops of hydrochloric acid are allowed 
to fall on to a semi-liquid gelatin jelly containing sodium 
chloride, the semi-liquid condition being produced by suitably 
adjusting the temperature to which the previously cooled jelly is 
raised, diffusion of the acid takes place with the formation of 
well-developed spherites which resemble closely the spheritic struc- 
tures that are found in plant cells. The formation of these 
spherites in the diffusion of the acid through the salt-jelly is 
interpreted in terms of the theory of jelly structure which has 
been put forward in previous papers. H. M. D. 


Coagulation of Roughly Dispersed Gold Hydrosols. Arne 
Westcren and J. Reirsrérrer (Zeitsch. physikal. Chem., 1918, 
92, 750—762).—The velocity of coagulation of gold hydrosols with 
large diameters has been determined in the following manner. 
To a quantity of the sol sufficient sodium chloride solution was 
added to produce rapid coagulation; after measured intervals of 
time, 10 c.c. of the mixture were withdrawn and stabilised by the 
addition of gelatin, and the number of non-coagulated particles 
was counted. Seven series of measurements were carried out, and 
from the results it is shown that the theory of Smoluchowski (A., 
1917, ii, 297) on the process of coagulation is fully confirmed. 
The radius of attraction of the particles is slightly more than 
twice the radius of the particles themselves, which indicates that 
the particles must almost touch before they unite. J. F.S8. 
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ilibrium of the Ternary System: Water, Sodium 
Sulphate, and Ammonium Sulphate. Camitte Maticnon and 
Fernand MEyER (Ann. Chim., 1918, [ix], 9, 251—292).—A full 


account of work already published (compare this vol., ii, 66, 67). 
W. G. 


Velocity of the Reaction between Nitric Oxide and Oxygen. 
M. Bopenstein (Zeitsch. Elektrochem., 1918, 24, 183—201 *)— 
With the object of settling the controversy between Lunge and 
Berl and Raschig on the oxidation of nitric oxide in the lead 
chamber, the author has determined the velocity of oxidation of 
nitric oxide by oxygen. The two gases were mixed at tempera- 
tures from 0° to 90° and at low pressures, and the rate of change 
was followed by the decrease of pressure. The reaction proceeds 
strictly according to the equation for reactions of the third order, 
dx/dt=kCo,C*xo, and the velocity falls considerably with increase 


in temperature. The velocity is not affected by the addition of 
nitrogen peroxide, sulphur dioxide, or water vapour. From this 
it is argued that the oxidation of sulphur dioxide is not catalysed 
by oxides of nitrogen. The experimental results of Lunge and 
Berl, suitably recalculated, agree very well with the present work, 
and those of Raschig agree fairly well beyond the point where 
50% of change has occurred. The experimental methods employed 
by Lunge and Raschig are discussed in the light of the present 
knowledge of the solubilities of the higher oxides of nitrogen. 
From this discussion, it is shown that nitric oxide and nitrogen 
peroxide exist in a constant equilibrium with nitrogen trioxide, 
which is destroyed with great rapidity in the presence of alkali 
hydroxide or concentrated sulphuric acid. It is shown that only 
those resulfs dealing with changes above 50%, obtained by the 
methods of Raschig and Lunge, are trustworthy and usable. 
Consequently, the view of Raschig, that nitric oxide is rapidly 
oxidised to the trioxide, which is then slowly oxidised to the per- 
oxide, is no longer tenable. J. F. 8. 


Velocity of Oxidation of Nitric Oxide. EE. Briner and 
E. Fripér1 (Helvetica Chim. Acta, 1918, 1, 181—185).—The 
kinetics of the oxidation of nitric oxide have been studied. Mix- 
tures of oxygen and nitric oxide in proportions in which they occur 
in the production of nitric acid from the atmosphere have been 
allowed to pass along a series of tubes at constant temperature, and 
fitted with a series of taps whereby the gases could be removed at 
various points. The gaseous product was divided into two por- 
tions, one condensable by an alcohol-carbon dioxide refrigerant 
and the other by liquid air. It is shown that if the concentration 
of the oxygen is regarded as constant, the reaction is of the second 
order, but if the oxygen concentration is considered, the reaction 
corresponds with one of the third order and follows the equation 
dx /dt=kCy C*x5. With regard to the influence of temperature 


* and Zeitsch. angew. Chem., 1918, 31, I, 145-—148. 
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on the reaction, it is shown that over the interval 0° to 60°, lower- 


ing the temperature 10° increases the velocity eetiiiye” a 


The Saponification of Fats, J. P. Trevs (J. Chim. phys. 
(com- 


1918, 16, 107—174).—A résumé of work already published 
pare A., 1917, ii, 528; this vol., ii, 71). W. 


Influence of Foreign Substances on the Activity of 
Catalysts. IV. Experiments with Palladium Hydrosol 
in the Presence of Mercury and Mercuric Oxide. C. Paa. 
and WitnHeLm Hartmann (Ber., 1918, 51, 711—737).—In the 
course of many experiments on the catalysis of mixtures of 
hydrogen and oxygen by colloidal palladium or platinum, it has 
been observed that the catalyst becomes more or less passive in 
time if the gases are kept over mercury, and that, in all cases, if 
the catalyst remains in contact with mercury, it soon becomes 
quite inactive, even for the hydrogenation of nitro-compounds and 
unsaturated substances. Consequently, the authors have made an 
exhaustive study of the influence of ordinary and colloidal mercury 
and mercuric oxide on the catalysis of hydrogen and oxygen, and 
a few experiments on hydrogenations by palladium hydrosol. 

The results show that palladium hydrosol has a remarkable 
power of converting mercury and mercuric oxide into colloidal solu- 
tion, the oxide much more readily, whereby the palladium per- 
manently loses its power of activating hydrogen, and thus catalysing 
processes of reduction, but does not suffer as a catalyst of hydrogen 
peroxide. It may be that a palladium-amalgam hydrosol is 
formed. 

The sodium protalbinate used as a protection to the palladium 
hydrosol has no influence of itself on mercury. It is the colloidal 
palladium which causes these to enter the colloidal state. This 
protective colloid does, however, “ peptisate” mercuric oxide in an 
atmosphere of hydrogen. J.C. W. 


Atomic Structure and Rontgen Spectra. I. A. Sommerre.p 
(Physikal. Zeitsch., 1918, 19, 297—307).—A theoretical paper in 
which the arrangement of the rings of electrons in the atoms is 
discussed on a mathematical basis. H. M. D. 


The First and Second Electron Rings of the Atoms. 
Jan Kroo (Physikal. Zeitsch., 1918, 19, 307—311).—On the 
assumption that the high-frequency lines in the K, series are due 
to the displacement of a single electron between rings which corre- 
spond respectively with one and two quanta, it is shown that ex- 
perimental observations are consistent with the view that the | 
former contains three electrons and the latter eight. H. M. D. 


The Atomic Theory. X. Space-filling Numbers and 
the Scale of Corresponding States. Ricnarp Lorenz (Zeitsch. 
anorg. Chem., 1918, 108, 243—248).—A formula has been deduced 
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from which the mean value of the space-filling number of any 
substance, in the solid or liquid state, can be calculated. If ¢ be 
the ionic volume calculated from the ionic mobility and IV the 
volume derived from density determinations or by Kopp’s formula, 
the space-filling number is given by ¢/V (compare A., 1916, 
ii, 311, 312). For a variety of ions, the space-filling number 
¢/V, referred to absolute zero on the empirical scale of correspond- 
ing states has a mean value of 0°4668. It is shown that the rela- 
tion between volume and temperature can be expressed by an 
equation of the form V/V,=a.7/7T,+6, where s denotes the boil- 
ing point. From this it follows that ¢/V=¢/V,(a.T/T,+b). 
For solids, a=0°214, 6=0-709, and for liquids a=0°453, 6 =0°546. 
Since ¢/V, = 0°4668, and V,/V, has a mean value = 0°709, 
$/V,=0°331. Hence ¢/1'=0°331/a.7/7,+6. An equation of 
state is thus derived in which the space-filling number appears as 
a function of temperature. E. H. R. 


Atomic Structure on the Basis of Atomic Disintegration 
and its Relationship to Chemical Linking, to Chemical 
Valency, and to the Electrochemical Character of the Ele. 
ments. Emm Kontweiter (Zettsch. physikal. Chem., 1918, 93, 
1—42).—The author describes a theory of the structure of the 
atoms built up on the radioactive theory; by means of this 
theory, he explains the existence of atomic weights which differ 
from whole numbers by the assertion that such atomic weights 
are due to the presence of isotopes in the material examined. 
The abnormalities of the periodic system are explained in 
the same way; for example, iodine and _ tellurium are 
both mixtures of two isotopes of atomic mass 126 and 128 
respectively, but in different quantities. The position of the triads 
of group VIII of the periodic system is explained as due to the 
similarity of the positive charge with dissimilarity of the masses 
of the middle zone and different stability of the exterior electron 
system. On the basis of this relationship, the author draws rela- 
tionships between the structure of the atom and the valency and 
method of linking, to the change in valency, dissociation, and the 
electric charge of the atom, and to the relationship between the 
electrochemical character and the valency of the elements. The 
tendency of certain elements to act with one valency in preference 
to another is also considered. For details of these points, the 
original must be consulted. J. F. 8. 


The Definition of the Term ‘‘ Chemical Element." Rvp. 
WEGSCHEIDER (Zeitsch. physikal. Chem., 1918, 92, 741—749).— 
A theoretical discussion based on the definition of an element put 
forward by Paneth (A., 1916, ii, 240). It is asserted that this 
definition in no way corresponds with that of most chemists, who 
retain the old definition as sufficient to express the chemical idea 
of an element. J.F. 8. 


Definition of the Term ‘‘Chemical Element.’’ Fri 
Panetu (Zeitsch, physikal. Chem., 1918, 98, 86—88).—An answer 
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to Wegscheider’s criticism (see preceding abstract) of the author's 
paper on this subject (A., 1916, ii, 240). J. F. 8. 


Tables of Elements and Atoms. Fritz Paneru (Zeiisch, 
physikal. Chem., 1918, 92, 677—684).—The author proposes to 
substitute the present atomic weight table by two tables, (1) a 
table of combining weights containing those elements of which no 
isotopes exist, and using as combining weights the experimentally 
determined atomic weight, and (2) an atom table containing the 
whole of the elements, including all the isotopes with their 
theoretical atomic weights. The reasons for the proposed change 
are threefold: (1) There are more kinds of atoms than elements, 
(2) the combining weight of some elements is not the same as the 
atomic weight, and (3) in many cases there is no experimental 
confirmation of perfectly sound atomic weights which have been 
deduced from theoretical considerations. J. F. 8. 


Twenty-fifth Annual Report of the Committee on Atomic 
Weights. Determinations Published during 1917. Grecory 
Paut Baxter (J. Amer. Chem. Soc., 1918, 40, 1009—1014).— 
These comprise hydrogen, helium, carbon and sulphur, bromine, 
zirconium, tellurium, and samarium. Only in the case of 
zirconium has evidence been presented during the past year which 
seems to demand an important alteration in the previously accepted 
atomic weight. By conversion of the tetrachloride into the dioxide, 
Venable and Bell have obtained the value 91°76 for the atomic 
weight of zirconium (A., 1917, ii, 479), which is more than a unit 
higher than the value given by the International Committee on 
Atomic Weights. C. 8S. 


The Periodic System and Genesis of the Elements. Curr 
Scumipt (Zeitsch. anorg. Chem., 1918, 108, 79—118).—The 
author’s hypothesis of the genesis of the elements (A., 1911, ii, 198) 
has been considerably amplified. The elements do not belong to 
a single system, but to four partial systems genetically connected. 
The primary or hydrogen system is only represented by hydrogen, 
which is regarded as the sole surviyor of a past evolutionary period 
of matter. In it, the metallic and metalloid properties of matter 
have not become differentiated. Baur, from a study of logarithmic 
atomic volume curves, drew the conclusion that two different 
generations of elements can be distinguished (A., 1911, ii, 480). 
These two generations practically correspond with the author's 
secondary or helium partial system, comprising the elements He-Ti, 
As-Zr, Sb-Ce, Bi-Th, and the tertiary or iron system, comprising 
the remainder of the elements, with the exception of the rare earth 
metals, which form a distinct quaternary systam. When this 
hypothesis is adopted, the problem of the double periodicity of the 
elements disappears; for instance, the metals copper, silver, and 
gold no longer appear in the same group as the alkali metals, since 
the former belong to the tertiary, the latter to the secondary partial 
system. The inert gases appear as the central group of the He 
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system: with valency=0, contravalency=+8, whilst the iron, 
palladium, and platinum triplets occupy a corresponding position 
in the tertiary system, with maximum valency= +8, contra- 
valency=0. The three blank spaces with which the He system 
begins are identified with elements detected spectroscopically in 
the nebule and the hottest fixed stars. These, with their probable 
atomic weights, are nebulium, the parent of nitrogen, Nu, 1°31 or 
1°63; ekaoxygen, Eo, 2°36; and ekafluorine, Ef, 2°95. 

Two principles are postulated, according to which the elements 
have probably been evolved: (1) the ontogenetic principle, 
involving the formation of the primary members of the different 
groups by direct condensation of protyl; (2) the phytogenetic 
principle, by which the higher members of the groups are developed 
from the lower by a process of integration. Evolution has taken 
place, not horizontally through the series, but vertically through 
the groups, each member of a horizontal series being independent 
of its neighbours. It follows that the atomic weights of potassium 
and argon, and of tellurium and iodine, present no anomaly. Some 
hitherto puzzling stellar phenomena also find their explanation in 
these principles; for instance, the occurrence of calcium and 
magnesium in certain stars which do not reveal the presence of 
oxygen and other elements of low atomic weight. The hypothesis 
is also in agreement with the relative abundance and distribution 
of the elements on the earth, and explains the frequent occurrence 
together of consecutive elements of the same group, such as zine 
and cadmium. The direction of evolution was certainly from 
simpler to higher forms, following the course of cosmic evolution, 
and it is probable that, in atomic as in biological evolution, a 
process of selection with the survival of the fittest has been 
operative. There have probably been formed from time to time 
elements which, not being adaptable to the prevailing cosmic con- 
ditions, have undergone transformation. The radioactive elements 
are probably examples of such unsuitable types, and are at present 
passing through an evolutionary stage. 

A rational system of nomenclature for the radioactive elements 
and their degradation products is suggested. Radium emanation 
is given the name Radon, Ro, which at once indicates its origin and 
its relationship to the argon group. The other emanations become 
Thoron, To, and Acton, Ao, respectively. The other degradation 
products are given names indicative of their derivation, manner 
of formation, and of the group of isotopes to which they are 
related. Thus radium-D becomes B-radiotrilead, with the symbol 
B-Ro’’’Pb, and radium-C, becomes B-radiotrithallium, B’-Ro!''Tl, 
the accented B indicating that the product does not belong to the 
principal radium series, but to a sidechain. A complete list of 
new names for all the known products from uranium, actinium, 
and thorium is given. E. H. R. 


New Table of the Periodic System. Inco W. D: Hack# 
(J. Amer. Chem. Soc., 1918, 40, 1023—1026).—Arranged ™ 
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yertical rows on either side of the central column of the non- 
valent elements are, on the right-hand side, the elements of the 
groups IA, 2A, 3A, and 4 in the upper half of the table, and 
those of groups 1B, 2B, 3B, and 4 in the lower half, and, on the 
left-hand side, the elements of the groups 7A, 6A, 5A, and 4 in 
the upper half, and those of 7B, 6B, 5B, and 4 in the lower half. 
The elements of group 8 appear in the middle of the lower half of 
the table. This arrangement of the elements shows (1) a sharp 
classification of the elements into non-metals, noble gases, light 
metals, and heavy metals; (2) only five gaps, indicating that only 
five elements remain to be discovered; (3) elements having high 
electro-potential, simple spectra, and colourless ions appear in the 
upper half of the table, whilst those having low electro-potential, 
complex spectra, coloured ions, and tendency to form complex salts 
appear in the lower half; (4) on the left side of the table are the 
electronegative elements, those of the upper half forming strong 
acids, those of the lower half weak oxy-acids; on the right side of 
the table are the electropositive elements; (5) the middle of the 
lower half of the table is occupied by the amphoteric elements. 

A peculiarity of the table is that the similarity of the elements 
is in the vertical direction in the upper half of the table and in 
the horizontal direction in the lower half. Cc. 8. 


Progress of Chemistry during the Past One Hundred 
Years. Horace L. Weis and Harry W. Foote (Amer. J. Sci., 


1918, [iv], 46, 259—302).—A brief account is given of the general 
lines of development of chemical knowledge during the last hundred 
years. H. M. D. 


New Filters. R. Zsicmonpy and W. Bacumann (Zeitsch. anorg. 
Chem., 1918, 108, 119—-128).—A_ new type of filter is described, 
termed a membrane filter, prepared by drying, under conditions 
not specified, solutions of certain colloids. The membranes thus 
obtained have a parchment-like appearance and a smooth surface, 
and are strong and durable. They can be prepared of any desired 
thickness and with any desired size of pore. The filters are very 
rapid in action and are particularly suitable for vacuum filtration, 
as they will stand high pressures. The membrane chosen for any 
particular filtration should be such that the pores are smaller than 
the diameter of the particles to be filtered. Under these condi- 
tions, no adsorption takes place, the pores do not get choked, and 
the membrane can be washed and used again with undiminished 
filtration velocity. A filter which, under 70 cm. pressure and with 
an area of 80 sq. cm. will pass 100 c.c. of water in eight seconds 
(an 8 sec. filter), will filter completely a graphite sol in which the 
particles are 200—300 yp in diameter. A similar membrane will 
also stop gold particles of 80—100 pp, but allows particles 30—40 pp 
to pass through. 

The membranes can also be used for separating the constituents 
of.a mixed colloidal solution. Thus when a solution containing 
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Prussian blue and benzopurpurine was filtered through a 5 seg. 
filter (a relatively coarse membrane), the former was stopped 
completely, whilst the latter passed through. This was collected 
completely on a 3 min. filter. It is anticipated that the new filters 


will be valuable for many laboratory and technical purposes. 
E. H. R. 


Inorganic Chemistry. 


The Influence of Different Modifications of Sulphur on 
the Melting Point of Sulphur. Ernst Beckmann, Rupotr Paut, 
and Orto Lisescue (Zeitsch. anorg. Chem., 1918, 108, 189—206). 
—The “ natural freezing point” of sulphur, 114°5°, is 4°75° below 
that of normal sulphur, 8, Assuming that the depression of the 
freezing point is due to the presence of S,=128, the cryoscopic 
constant of sulphur being 213 (this vol., ii, 218), the proportion 
of S, present must be 2°78%. This is in good agreement with 
Aten’s conclusions, but not with that of Smith and his co-workers, 
who decided that “natural” sulphur contains about 3°6% of 
amorphous sulphur, S,. The conclusion that “natural” sulphur 
does not contain 8, is also supported by the results of experiments 
on the effect of the addition of various forms of sulphur to sulphur 
of f. p. 114°5°, the additions being made to samples, prepared 
under standard conditions, at a temperature just above the melt- 
ing point. Amorphous sulphur, prepared in a variety of ways, has 
practically no effect on the freezing point, and is shown to be 
rapidly transformed into a mixture of 8, and S_ of the same 
composition as the fused mass. If the fusion is rapidly cooled 
after the addition of the 8,, only about 24% of the added sulphur 
is still insoluble in carbon disulphide. When added to a fused 
mass having a lower f. p. than 114°5°, S, has no effect, but when 
added to one having a higher f. p., it has the effect of lowering it 
towards the “ natural” f. p., indicating that at the higher tempera- 
ture relatively more 8, is formed from the §.. 

When §, is heated, it shows no sharp melting point, but, having 
reached 120°, it has at once the “natural” freezing point 114°5°. 
If a mixture of rhombic sulphur with about 5% S, is melted, it 
has a freezing point about 2° lower than that of a sample of 
rhombic sulphur similarly treated, indicating that under these 
conditions the 8, decomposes into 23% S, and 77% S,. 

A sample of 8, prepared according to Aten’s method (A., 1915, 
ii, 254) when added to a sample of “natural” sulphur lowered the 
f. p. slightly, indicating, however, only about 4°6% S_ in the pre- 
paration. Both rhombic and monoclinic sulphur raise the f. p. 
of “natural” sulphur by increasing the proportion of §,. 

A sample of Engel’s sulphur, §,, having a molecular weight of 
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192, was found to lower the f. p. of natural sulphur, but owing 
to the rapidity with which it decomposes, only 73% of the calcu- 
lated depression could be observed. The decomposition of this 
form of sulphur is not a simple unimolecular reaction, and 8, 
appears to be an intermediate product. E. H. R. 


Flame Reactions. Jacos Papisa (J. Physical Chem., 1918, 22, 
430—432).—When the vapour of selenium dioxide is introduced 
into a Bunsen flame, an intense blue colour is _ produced. 
Elementary selenium is deposited on a cold surface which is brought 
into the blue flame. In similar circumstances, the vapour of tel- 


lurium dioxide produces a blue-coloured flame tinged with green in 
its uppermost part, and a bright, metallic mirror is deposited on a 
cold surface held in the hottest part of the flame. The reduction 


of the oxides in the flame is supposed to be the cause of the 
H. M. D. 


characteristic luminescence. 


Occurrence of Hydrogen Selenide in Rain and Snow. 
Tu. Gassmann (Helvetica Chim. Acta, 1918, 1, 52—54).—One 
hundred c.c. of rain are concentrated to 80 c.c., and a strong 
current of sulphur dioxide is passed through the liquid for fifteen 
minutes. On keeping over night, a reddish-brown precipitate 
forms, which is shown to be selenium in the following way. It is 
oxidised with aqua regia and the solution precipitated with 
hydrogen sulphide; the precipitate is dissolved in fuming nitric 
acid, and the selenium precipitated either by hydrochloric acid 
or stannous chloride. Snow may be similarly treated. 

Selenium may also be detected by precipitating the concentrated 
rain or snow water with a concentrated solution of barium chloride. 
The precipitate is collected after keeping over night, washed with 
ether, and dried in a desiccator over soda-lime. On treatment 
with concentrated hydrochloric acid, hydrogen selenide is evolved, 
which blackens a lead acetate paper. 

It is probable that hydrogen selenide is not present as such in 
the rain or snow, but is in combination with a second component 
which has not yet been identified. x. & F. 


A New Oxide of Selenium. Fritz von Konex (Ber., 1918, 
51, 872—876).—When diantipyryl selenoselenide, R,Se:Se (this 
vol., i, 407), was burnt in a bomb in oxygen under 25—30 atm. 
pressure, with the idea of converting the selenium into selenic acid, 
a white, amorphous deposit was found adhering firmly to the walls 
of the crucible. This proved to be an oxide, approximating to the 
formula Se,0,, which is almost insoluble in water, and is decom- 
posed by boiling sodium hydroxide, about one-third of the selenium 
being deposited in the free state, the remainder giving rise to 
sodium salts of selenium acids. Strange to say, diantipyryl mono- 


selenide, and diselenides of the type R-Se-Se*R, provided by Lesser 
(A., 1912, i, 642) and Bauer (A., 1913, i, 263), gave no trace of 
this oxide. J.C. W. 
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Nitrogen Chloride, with a Convenient Method for its 
Preparation. Hasumar Rar (Chem. News, 1918, 117, 253)— 
About 10 c.c. of a freshly prepared, filtered, concentrated solution 
of bleaching powder in a large test-tube are cooled in ice to about 
0°, and an equal volume of cold, saturated ammonium chloride 
solution is added. When the vigorous reaction has subsided, after 
ten minutes, the nitrogen chloride is exploded by the addition oj 
turpentine. The chloride on the surface explodes instantly, that 
at the bottom more violently after some time, the interval between 
the two explosions depending on the height of the liquid column, 
the amount of turpentine added, the nature of the suriace 
explosion, and the amount of nitrogen chloride present. ll 
apparatus must be absolutely free from grease and direct sunlight 
should be entirely excluded. C. 8. 


Catalytic and Thermal Syntheses of Ammonia. E. B. 
Maxtep (J. Soc. Chem. Ind., 1918, 37, 232—-235r).—The author 
discusses the effect of the time of contact, temperature, and 
pressure on the percentage of ammonia formed and on the yield per 
litre of catalyst space in connexion with the catalytic synthesis of 
ammonia. Experiments are described on the thermal synthesis of 
ammonia at arc temperatures. o. ’& 


Determination of the Surface Tension and Critical 
Density of Ammonia. A trrep Berruoup (Helvetica Chim, 
Acta, 1918, 1, 84—87).—The critical density of anhydrous 
ammonia has been determined by Young’s method, as modified by 
Ter-Gazarian, the densities of the liquid and vapour being measured 
between 0° and the critical temperature, 132°3°. The critical 
density (d,) is found to be 0°2362, whereas the calculated value, 
(d), assuming that the gas laws hold up to the critical point, is 
0°05609. The ratio of d, to dy is 4°211, whereas the value of this 
ratio for normal liquids is approximately 3-6. This indicates that 
ammonia is associated even at the critical point, and the associa- 
tion is confirmed by measurements of the surface tension; X, in 
the Eétvés-Ramsay formula, is found to be 1°80 between 11° and 
59°, giving a value of 1:27 for the association factor. Trouton’s 
rule also gives a value of 23-8, which is higher than the normal 
value for unassociated liquids. T. S. P. 


Reduction of the Oxides of Nitrogen to Ammonia. 
Stability of Nitric Oxide. Pu. A. Guyer and Frirz Scuneiper 
(Helvetica Chim. Acta, 1918, 1, 33—52).—In Switzerland, the 
conditions are such that oxides of nitrogen can be manufactured 
more conveniently than ammonia, so that a knowledge of the con- 
ditions under which the former are reduced to the latter becomes 
necessary. The authors have carried out such an investigation, 
using a special apparatus in which known mixtures of hydrogen 
with the respective oxides of nitrogen were passed over heated 


-—> & 


-~— +S -«- © © © = @ 


o-~ mn te one 2h ft She 


its 
3).— 
ition 
bout 
Wide 
ifter 
n of 
that 
veel 
mn, 
face 

All 
ight 
:. 


INORGANIC CHEMISTRY. ii. 311 


reduced nickel as catalyst. The ammonia formed was estimated 
by absorption in a known volume of standard sulphuric acid. In 
some cases, this estimation was controlled by heating the solution 
with excess of sodium hydroxide and again absorbing the ammonia 
in standard acid; this was necessary in the case of nitrogen per- 
oxide, since some ammonium nitrate is forming during the 
reduction. 

In order to be quite certain of the results obtained, it was neces- 
sary to carry out preliminary experiments on the action of heat 
alone on some of the oxides of nitrogen used, since the statements 
found in the literature on this subject are somewhat contradictory 
and often have reference to the results obtained when the gas is 
heated under pressure. An apparatus was used in which the gas 
could be heated under atmospheric pressure, since the experiments 
on reduction were carried out at this pressure. It consisted of a 
cylindrical glass bulb heated in an electric furnace. Sealed on to 
the bottom of the bulb was a narrow glass tube, which could be 
cooled in liquid air or other cooling medium; products such as 
nitrogen peroxide could then be frozen out and identified. 

In order to decompose nitric oxide under atmospheric pressure, 
it is necessary to raise the temperature to 575° and keep it there 
for several hours, even in the presence of spongy platinum as 
catalyst. Under these conditions, and contrary to what takes 
place under pressure, there is no formation of nitrous oxide. The 
primary products of decomposition are nitrogen and oxygen; on 
cooling, the oxygen reacts with undecomposed nitric oxide to give 
nitrogen peroxide. Nitrous oxide decomposes simply into nitrogen 
and oxygen. 

In the reduction of the oxides NO, N,O, and NO, by hydrogen, 
with nickel as catalyst, two reactions take place simultaneously, 
the one giving ammonia and the other nitrogen; for example, 
2NO+5H,=2NH,+2H,0, 2NO+H,=N,+H,O. Both in the 
reduction of nitric oxide and of nitrogen peroxide, the formation 
of intermediate products, namely, nitrous oxide and nitric oxide 
respectively, does not occur. 

In all these reactions, the condition of the reduced nickel plays 
an important part, and two different preparations do not necessarily 
give the same results. Also there is an optimum yield of ammonia 
which depends on the composition of the gaseous mixture and on 
the velocity with which the gases are circulated over the nickel. 

Temperatures of 250—300° appear to be the best for the 
formation of ammonia. Below these temperatures, the reduction 
takes place slowly, whilst above these temperatures, the nickel 
gradually loses its activity and the ammonia is appreciably decom- 
posed into its elements. 

Nitric oxide gives the best yields, 70% of the gas, on an average, 
being transformed into ammonia; 25—39% of nitrogen peroxide 
and only 3—7% of nitrous oxide is reduced to ammonia. 

The reduction of the oxides of nitrogen to ammonia does not 
therefore appear to be an advantageous process from the manu- 
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facturing point of view, except perhaps in the case of nitric oxide, 
where a more systematic study of the conditions may give better 


results. T. 8. P 


The Revision of the Atomic Weight of Carbon from the 
Densities of Acetylene, Ethylene, and Ethane. Kvyvr 
Sranrross (J. Chim. phys., 1918, 16, 175—200).—The values 
obtained for the weight of a normal litre of gas are: for acetylene, 
1-1791 grams ; for ethylene, 1:2610 grams; for ethane, 1°3565 grams. 
From these, the atomic weight of carbon is calculated as 12-00, 
but-this value will be subject to revision when it has been possible 
to determine directly the departure from Avogadro's law in the 
case of these gases, and when new determinations of the density 
of ethylene have been made. W. G. 


Ultra-microscopic Investigation of very thin Metal Films 
obtained by Evaporation in High Vacuum. II. W. Removers 
and L. HamBurcer (Proc. K. Akad, Wetensch. Amsterdam, 1918, 
20, 1135—1154. Compare A., 1917, ii, 405).—The thin films of 
metal which are deposited on a glass surface when various metals 
are strongly heated in a highly exhausted space have been examined 
according to the method previously described (loc. cit.). It is 
found that elements which melt at high temperatures, such as 
tungsten, molybdenum, platinum, nickel, iron, and carbon, give 
rise to films which under the ultra-microscope are either entirely 
or for the most part devoid of structure. Elements of lower melt- 
ing point show, on the other hand, a tendency to form films which 
have a clearly recognisable structure with ultra-microns as the 
structural units. The elements belonging to this group which have 
been examined are silver, gold, copper, magnesium, zinc, and 
cadmium. When the temperature of the glass surface on which 
the metal vapours condense was cooled by means of liquid air, the 
silver, copper, and gold films obtained were similar to those of the 
elements of high melting point in the first group. The lowering of 
the temperature of the condensing surface did not, however, 
eliminate the structural characteristics from the films of mag- 
nesium, zinc, and cadmium, although the coarseness of the structure 
was considerably reduced. The films devoid of structure show 
distinct signs of heterogeneity when the temperature is raised, this 
effect. being very clearly marked in the case of films of silver, gold, 
platinum, iron, and molybdenum. 

The films produced by tungsten, molybdenum, platinum, nickel, 
and iron are colourless, whilst those obtained from the other metals 
examined are coloured. That this colour does not depend on the 
structure or absence of structure is shown by the fact that the 
films of copper, silver, and gold have the same colour, whether 
these films are structureless or are ultra-microscopically hetero- 
geneous. The colour effect is consequently due to the selective 
absorption of the atoms and is a characteristic property of the 
metal. H. M. D. 


=? Oo Oo — = OO BE” : <I @ 


INORGANIC CHEMISTRY. 


A Complete Review of Solutions of Oceanic Salts. IV. 
Ernst JANECKE (Zeitsch. anorg. Chem., 1918, 108, 1—54. Com- 
pare this vol., ii, 70).—The influence of temperature on the equil- 
ibrium of the system (Na,-K,—Mg)(Cl,-S8O,) is given a graphic 
representation by the method developed in previous papers. The 
numerous diagrams given are fully explained in the paper. 

E. 


H. R. 


The Nature of Subsidiary Valencies. XIX. Ammines 
of Silver. Fritz Epnratm (Ber., 1918, 51, 706—710).—The vapour 
tensions of the triammines of some silver salts have been measured 
by the author’s usual method. A few of the compounds had only 
recently been prepared by Bruni and Levi (A., 1916, ii, 482), whilst 
others had long been known. The following list gives the tempera- 
tures at which the vapour tensions of the triammines are 760 mm. : 
perchlorate, 79°5°; chlorate, 65°5° (by extrapolation; highest 
reading, 51°5°); chloride, 17-7°; bromide, 3°7°; bromate, 1°; per- 
manganate, 12°; nitrate, 63°; nitrite, 69°3°. The iodide, iodate, 
and periodate form no triammines. 

When the acid radicle is truly anionic, it is usually found that 
the stability of the ammines rises from chlorides to iodides and 
from chlorates to iodates. The complete reversal of this order in 
the case of the silver salts suggests, therefore, that there is a com- 
plex cation present, at any rate in the solid compounds, as ex- 
pressed, for example, in the formula 


J.C. W. 


The Crystal Form of Barium Iodide Hexahydrate. 0. 
Micce (Centr. Min., 1918, 105—107).—Commercial barium iodide 
crystallises at the ordinary temperature in large, hexagonal prisms 
without distinct end faces. The crystals are apparently iso- 
morphous with SrCl,,6H,O. The prism faces show diagonal stria- 
tion always in the same direction on all faces of all crystals. The 
crystal class is probably trapezohedral tetartohedral; a: c¢ = 
1:0°538 (approx.); double refraction fairly strong, negative. The 
crystals melt in their water of crystallisation at 25°79. E. H. R. 


Double Carbonates of Sodium and Potassium with the 
Heavy Metals. Matcotm PercivaL AppLeBEY and KENNETH 
Westmacott Lanz (T., 1918, 113, 609—622).—An examination 
of the preparation and properties of the double salts 

: Na,Cu(CO3).,3H,O, 
Na,Co(CO,).,4H,O, and K,Co(CO,).,4H,O (compare Deville, Ann. 
Chim. Phys., 1851, [iii], 38, 75; Reynolds, T., 1898, 73, 262; 
Groger, A., 1907, ii, 240; Wood and Jones, A., 1907, ii, 620; 
Luther and Krénjavi, A., 1905, ii, 705). The solubility equilibria 
are investigated for the sodium-copper and potassium—cobalt salts 
in the additional presence of the corresponding alkali hydrogen 
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carbonate, this being necessary in order to reduce the tendency to 
the separation of basic compounds. 

For experimental details, reference should be made to the 
original. D. F. T. 


Utilisation of Waste Nessler Solution. Wittiam Ccirrorp 
(J. Soc. Chem. Ind., 1918, 37, 179r).—Nessler solution residues 
are treated with a few c.c. of sulphuric acid, whereby the mercuric 
iodide is precipitated. The mercuric iodide may be converted into 
sodium iodide as follows: 200 grams of the iodide are placed with 
500 c.c. of water in a litre flask, and 20 grams of iron filings added. 
The mixture is heated for sixty minutes on a water-bath, when the 
reaction is complete, mercury being precipitated and ferrous iodide 
formed in solution. The green solution obtained by filtration is 
boiled and kept overnight, when it becomes ruby-red. The iron 
is then precipitated by sodium carbonate or hydroxide. Generally 
a second precipitation is necessary to remove all the iron. The 
filtrates from the second precipitation may be used directly for 
oxygen absorption determinations. Nessler solution may be pre- 
pared with sodium iodide and hydroxide just as well as with the 
potassium compounds. J. F. 8. 


Ceric Oxychloride, produced in the Electrolysis of Cerous 
Chloride. Hans Arnotp (Zeitsch. EHlektrochem., 1918, 24, 
137—138).—When molten cerous chloride is_ electrolysed, a 
secondary reaction occurs at about 900° as long as there is an 
excess of water present in the molten mass. The product of this 
secondary reaction is a dark brown, amorphous powder which is 
deposited on the cooler parts of the anode. The product is very 
hygroscopic, and on analysis is shown to be a mixture of ammonium 
chloride, ceric oxychloride, and water. All attempts to remove the 
ammonium chloride by washing or sublimation converted the basic 
ceric chloride into cerous chloride. It is suggested that the product 
is produced from ceric chloride, formed on the anode, by the action 
of water, thus: CeCl,+ H,O=CeOCl,+2HCl. The product always 
contains water, and analysis indicates that the water is combined 
and is present as CeOCl,,10H,O. The compound is highly deli- 
quescent and is hydrolysed by water with the formation of ceric 
hydroxide and cerous chloride. J. F. S. 


Carbides. Orro Rurr (Zeitsch. EHlektrochem. 1918, 24, 
157—-162).—A preliminary paper on the temperature of formation 
and the stability range of carbides. The present paper deals with 
the equilibria between carbon and aluminium and _ between 
chromium and carbon. Aluminium carbide, Al,Cs, sublimes at 
temperatures up to 2200° without melting and with some decom- 
position. This decomposition is independent of temperature. The 
melting point of aluminium carbide lies above this temperature. 
A vapour pressure curve has been constructed up to 2300°. At 
2200°, aluminium carbide is in equilibrium with graphite, 
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aluminium saturated with graphite and vapour under a pressure 
of 400 mm. In the case of chromium and carbon, a composition— 
temperature diagram has been constructed for the pressure 10. mm. 
At 2270°, the mixture boils, and the vapour consists entirely of 
chromium. Between 2050° and 2250°, the fusion remains constant 
in composition and corresponds with Cr,C,. Below 2050° down to 
1875°, graphite and the carbide, Cr,C,, exist side by side as solid 
phases. The compound Cr,;C, is also shown to exist. J. F.S. 


The Determination of the Crystal Structure of Complex 
Compounds. Paut Niaeui (Physikal Zertsch., 1918, 19, 225—234). 
—The point system characteristic of any crystal can be determined 
from a knowledge of the crystal class and of the ratios of the 
distances between successive reflecting planes of atoms in the crystal 
in different directions as determined by the X-ray reflection method. 
As an example, the case of potassium alum, already examined by 
Vegard and Schjelderup (this vol., ii, 156), is worked out. ‘The 
point system is the one designated T?, and the elementary cube 
contains four molecules of the form [Al(H,O,),|(SO,).K. The 
aluminium, potassium, and sulphur atoms can be immediately 
identified with appropriate points in the point system. The oxygen 
atoms of the SO, group appear to be of two kinds, three being alike, 
distributed symmetrically about a trigonal axis, the fourth being 
situated on the trigonal axis, and the four together forming a 
trigonal pyramid with the sulphur atom at the centre. ‘The 
oxygen atoms of the water molecules probably correspond with two 
distinct groups of unfixed points in the system. The exact posi- 
tions of the sulphur and oxygen points are not fixed by the 
symmetry of the system, but equations are developed by means of 
which their co-ordinates may be calculated when the relative 
intensities of the Y-ray reflection spectra of different orders are 
known for the faces (100), (110), and (111). The author’s solution 
of the alum structure differs to some extent from that put forward 
by Vegard ang Schjelderup in the disposition of the oxygen atoms. 

E. H. R. 


Crystal Structure of the Alums and the Role of the 
Water of Crystallisation. Ciemens Scnuazrer and Marrna 
ScuuBertT (Ann. Physik, 1918, [iv], 55, 397—400).—Polemical. 
The authors point out that the results of Vegard and Schjelderup 
(this vol., ii, 156) on the réle of the water of crystallisation in the 
building up of the space grating of alums are not new, but were 
published by them in an earlier paper (A., 1916, ii, 505). <A 
triticism of the spacial model of alums put forward by the same 
authors concludes the paper. J. F.S. 


einai Exchange in Permutite. I. V. Roramunp and G. 
ORNFELD (Zeitsch. anorg. Chem., 1918, 108, 129—163).—The 
basic exchange which takes place between a hydrated alumino- 
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silicate such as permutite (compare Gans, A., 1914, ii, 55) and a 
neutral salt solution is to be regarded as a true chemical change 
and not as an adsorption phenomenon as suggested by Wiegner 
(A., 1912, ii, 981). In the case of permutite, an equilibrium 
rapidly becomes established with the solution. The resulting mixed 
permutite functions as a single solid phase, and is to be regarded 
as a solid solution, the composition of which depends on the relative 
concentrations of the cations in the solution. In the case of uni- 
valent cations, the composition of the permutite is independent of 
the total concentration of the solution, but when bivalent cations, 
for example, calcium, are present, the total as well as the relative 
concentration must be taken into account. The experimental work 
was confined to univalent metals, the equilibrium between silver 
permutite and the nitrates of potassium, rubidium, lithium, 
ammonium, and thallium, and between sodium permutite and 
ammonium and thallium nitrates, being investigated. If ¢, and 
¢, represent the concentration of two bases in solution, and ¢’; 
and c’, their concentrations in the permutite in equilibrium with 
the solution, the empirical relation found is c’,/c's. (¢2/c,)8 =K, 
in which g is less than unity. The values of s and A vary con- 
siderably in the different cases examined. A bibliography of the 
subject of basic exchange is appended to the paper. E. H. R. 


Place of Manganese in the Periodic System. F. Russzu 
von Bicnowsky (J. Amer. Chem. Soc., 1918, 40, 1040—1046).— 
The arguments usually given for placing manganese in the seventh 
group are based on the periodic law, isomorphism, and chemical 
properties, and appear open to question in the light of modern 
knowledge. On the other hand, twelve different lines of argument 
based on purely chemical relationships are given by the author for 
placing manganese in the eighth group with iron, nickel, and 
cobalt. Moreover, the atom colours of the various valences of 
manganese show that the normal valence must be even, not odd 
(Bichowsky, this vol., ii, 142). 

An improved form of the periodic table is presented showing the 
relations of the eighth and the rare earth groups to the rest of ' 
the periodic system. C. 8. 


Structure of Tungsten Steels and the Change under 
Heat Treatment. Koérard Honpa and Takesirné6 Murakami (Sci. 
Rep. Tohéku Imp. Univ., 1918, 6, 235—283).—Tungsten steels 
containing 0°12 to 1:57% of carbon and 0°23 to 30°0% of tungsten 
have been systematically investigated in respect of their magnetic 
susceptibility and micro-structure, and attention has been paid to 
the change o structure at high temperatures. 

According to microscopic observations, the system iron—tungste! 
is characterised by the formation of a single compound, Fe,W. The 
tungsten in tungsten steels may be present either in the form oi 
iron tungstide or tungsten carbide, WC, or in both forms. The 
tungstide is soluble in iron to an extent represented by 9% o 
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tungsten, and in steels which contain a larger proportion of tungsten 
than corresponds with this limiting value the tungstide is present 
as a separate phase in globular form. As the carbon content, 
increases, a larger proportion of tungsten is required for the 
appearance of the globules, this fact being due to the formation of 
tungsten carbide. 

In the normal condition, the tungsten carbide is present in the 
form of the double carbide, 4Fe,C,WC, which decomposes at 400°. 
At high temperatures, tungsten carbide reacts with iron in accord- 
ance with the equation WC+5Fe=Fe,C+Fe,W, and when the 
steel is subsequently cooled, the transformation points are lowered 
by the dissolving of the iron tungstide in the iron. 

“The changes which occur under the influence of various methods 
of heat treatment are described in reference to a large number of 
magnetic susceptibility curves and photomicrographs. The authors 
consider that the occurrence of the double carbide, 4Fe,C,WC, has 
been clearly proved by their investigations. H. M. D. 


Adsorption Compounds. Ferriarsenites. Taprusz Oryne 
(Kolloid Zeitsch., 1918, 22, 149—154).—When a solution of a ferric 
salt is mixed with a solution of sodium arsenite and sodium hydr- 
oxide added to the mixture, a precipitate is obtained which contains 
ferric and arsenious oxides, and this has been regarded as an 
adsorption compound, the arsenious cxide being adsorbed by the 
precipitated ferric hydroxide. The systematic investigation of the 


composition of the precipitate in relation to that of the mother 
liquor has led the author to the conclusion that the facts cannot 
be satisfactorily explained in terms of the adsorption theory, and 
that the precipitate consists of a mixture of definite chemical 
compounds represented by the general formula +Fe(OH),;,7As,0,!/’. 
In the author’s opinion, many supposed cases of adsorption are 


probably examples of chemical changes of a similar type. 
H. M: D. 


Peptisation of Ferric Arsenate and Phosphate and For- 
mation of their Gels. Harry N. Hoimes and RossLEEne ARNOLD 
(J. Amer. Chem. Soc., 1918, 40, 1014—1019).—A continuation of 
previous work (Holmes and Rindfusz, A., 1916, ii, 624). It is now 
found that unwashed precipitates of ferric arsenate or phosphate 
are stabilised by any soluble arsenates or phosphates that may be 
present, and therefore much more concentrated alkali hydroxide 
may be used as peptising agent, and it may be added more rapidly 
and in greater excess. The presence of thoroughly adsorbed alkali 
arsenate in precipitated ferric arsenate compels the use of more 
sodium hydroxide for peptisation, but the resulting colloid is stable 
in direct proportion to the amount of alkali arsenate present. 
Furthermore, if it is ammonium arsenate that is present in excess, 
less base is required for peptisation than in the case of other alkali 
arsenates, the order being NH,, K, Na, Li. Ferric arsenate or 
phosphate can be peptised by sodium hydroxide or ferric chloride. 
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With sodium hydroxide, the action is greatly aided by sucrose or 
glycerol, but is hindered by sodium chloride. On dialysis of the 
colloids formed by the action of sodium hydroxide on ferric 
arsenate or phosphate, no gels form except in the presence of 
sucrose or glycerol. 

Dialysis of the colloids formed by the ferric chloride peptisation 
of ferric arsenate or phosphate yields excellent gels. With barely 
enough ferric chloride for complete peptisation, the gels are opal- 
escent and yellowish-grey, forming in a few days. With an excess 
of ferric chloride, the gels are red, weaker in structure, and slower 
in formation in direct proportion to this excess. Gels form in much 
less time when the original precipitate of ferric arsenate contains 
thoroughly adsorbed alkali arsenate; this accelerating influence of 
alkali arsenates decreases in the order NH,>K>Na>Li. 

C. S. 


Nitrosopentamminecobalt Salts. A. Werner and P. Karrer 
(Helvetica Chim. Acta, 1918, 1, 54—78).—Sand and Genssler (A., 
1903, ii, 549; 1904, ii, 39) have described two series of salts which 
they obtained by the action of nitric oxide on ammoniacal solutions 
of cobalt salts; the one series was red and the other black in colour, 
and both corresponded with the formula [NO-Co(NH,),|X.. It was 
considered that the two series were valency isomerides, and the 
present authors have taken up the question again in order further 
to investigate the question of valency. They find that Sand and 
Genssler’s statements with respect to the black series are correct, 
and some new salts are described, of which the iodate is very stable; 
most of the statements with respect to the red series are found to 
be incorrect. 

Black Nitrosopentamminecobalt Salts.—The chloride, 

[NO-Co(NH;),|Cl., 
is obtained by the method described by Sand and Genssler. In 
stoppered bottles it is quite stable, but on exposure to the air trans- 
formation to the red salt takes place, accompanied by partial 
decomposition. The transformation is due to moisture, and is not 
dependent on the action of light. The nitrate and sulphate are 
very unstable and cannot be obtained pure. The ‘odate, 
[NO-Co(NH;,);|(IO;)., 

is precipitated almost immediately when nitric oxide is passed 
through a strongly ammoniacal solution of cobalt iodate, air being 
carefully excluded during the operation. It forms a_blackish- 
brown, crystalline powder, and is quite stable in the absence of 
moisture. Attempts to prepare the bromide, iodide, cyanide, and 
chlorate were unsuccessful. 

Dinitrosodecamminedicohalt Salts (Red Salts), YX, where 
Y=[N,0.*Co.(NH,),9].—The nitrate. Y(NO,),, is obtained by Sand 
and Genssler’s method, but the yields are very variable. It is best 
purified by precipitation from aqueous solution with sodium nitrate. 
When 20—25% nitric acid is added to the aqueous solution, an 
orange-coloured precipitate of the acid nitrate, Y(NO,),,HNO,,H.9, 
is formed, which readily loses its water of crystallisation over 
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calcium chloride; over phosphoric oxide, some nitric acid also seems 
to be lost. The compound described by Sand and Genssler, namely, 
(Y(NO ),,2HNO,]—H,O, does not exist, nor could the pure additive 
products of the nitrate with silver nitrate and lead nitrate, described 
by these authors, be obtained. 

The acid perchlorate, Y(ClO,),,HCIO,,H,O, falls as a reddish- 
brown powder when the cold, concentrated solution of the nitrate 
is precipitated with 30% perchloric acid solution. The compound 
[Y(ClO,),,2HNO,;]—H,O does not exist. The compound 


(NO,),[Co(NO)(NH,)s] 
(NO,),| CON<F(NH,), | 


described by Sand and Genssler as being prepared by the action 
of potassium iodide and nitric acid on the nitrate could not be 
obtained. Probably a periodide is produced, which, however, is 
very unstable and cannot be obtained pure. By precipitation of 
a solution of the nitrate with potassium iodide, the codide, 
YI,,4H,O, is obtained as a brownish-yellow, flocculent precipitate ; 
it is only obtained pure after several reprecipitations with 
potassium iodide. The compound, Y(NOx).I,,KI, does not exist. 

The double sulphate, Y(SO,),,[N,O,Co,(NH;))(OH,) |(SO,).,2H.O, 
prepared by Sand and Genssler by the action of nitric oxide on an 
ammoniacal solution of cobalt sulphate, could not be obtained. 
The sulphate, Y(SO,).,2H,O, was obtained from the nitrate by the 
aid of nitron sulphate; after collecting the nitron nitrate, the 
filtrate is precipitated with alcohol and ether. The compound, 
[Y(NO,),,H,SO,]—H.O, described by Sand and Genssler, could not 
be obtained, but by interaction of nitron sulphate with the nitrate, 
the acid sulphate, Y.(SO,),,H.SO,4H.O, was prepared. The 
bromide, YBr,,3H,O, is prepared by an analogous method to that 
used for the iodide, whilst the acid bromide, YBr,HBr,H,O, is 
obtained from the acid sulphate by the action of fuming hydro- 
bromice acid. A chloride could not be obtained. Interaction of 
the nitrate and oxalic acid gave the acid oxalate, 

Y(C,0,).,4H,C,0,,3H,0, 
as yellowish-brown needles, which on trituration with concentrated 
ammonia gave the oralate, Y(C,0,).,H.O, as long, dark red needles. 
The salts [(N,O,.)oCo,(N H,),H,O](SO,),,2H.O and 
[Co,(N,OC,0,)(NH;))H,O}(C,0,H), 

do not exist. 

The acid iodate, Y(10,),,4H1O,, and the chromate, 

Y(CrO,),,4H,0, 

are prepared from the nitrate by treatment with iodic acid and 
potassium chromate respectively. The former is a dark red, 
crystalline powder, and the latter an amorphous, yellowish-brown 
salt. 

The above red nitrosopentamminecobalt salts must be considered 


as having the general formula (N02) CoN) x Attempts to 
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decide the nature of the radicle N,O, have not yet met with 
success. By the action of acids, the radicle is split off as N,O.H,, 
which, however, immediately decomposes, giving N,O; the com- 
pound N.O,H, could not be isolated or shown to be in solution, 
and statements made by Sand and Genssler that it is present in 
the solution obtained by the action of 68% nitric acid on the red 
nitrate are not correct. Since the compound H.N,O, may be 
hyponitrous acid, attempts were made to synthesise the red salts 
by the action of silver hyponitrite on chloropentamminecobalt 
nitrate, but they were unsuccessful, aquopentamminecobalt salts 
being obtained. = me FF. 


The Solubility of some Metallic Hydroxides in Water. 
Gustav Atmxvist (Zeitsch. anorg. Chem., 1918, 103, 240—242). 
—The solubilities of fhe hydroxides Ni(OH),, Co(OH),, BiO(OH), 
Fe(OH),, and MnO(OH), in water at 20° have been determined. 
As the results were required for analytical purposes, ordinary dis- 
tilled water, not freed from carbon dioxide, was used. For the 
determination, the purified hydroxide was stirred for four days 
with water. About 2 litres of the filtrate were then evaporated to 
a small bulk, and the quantity dissolved was estimated gravimetric- 
ally, nickel and cobalt being weighed as sulphate after conversion 
of the hydroxide into sulphide, bismuth as Bi,O,. Iron and man- 
ganese, however, were determined colorimetrically. The following 
results were obtained per litre: Ni(OH),, 12:7 mg.; Co(OH),, 


3:18 mg.; BiO(OH), 1°44 mg.; Fe(OH),, 0°151 mg.; MnO(OH)., 
0°43 mg. E. H. R. 


New Mixed Crystals and Compounds of Nickel Oxide 
with other Metallic Oxides. J. Arvin Hepvaui (Zeitsch. 
anorg. Chem., 1918, 108, 249—252).—Experiments on the misci- 
bility of nickel oxide with other oxides were made by fusing the 
mixed oxides together in varying proportions at about 900°, using 
potassium chloride as a flux. With magnesium oxide, homogeneous 
mixed crystals are formed within the limits 27-90% nickel oxide; 
outside these limits, it is difficult to distinguish microscopically 
between mixed crystals and the pure oxides. The mixed crystals 
are cubic and are intermediate in colour between the components. 

With zine oxide, homogeneous mixed crystals are formed when 
the zine oxide is in excess. The crystals appear to be hexagonal, 
like those of Rinmann’s Green. Probably a nickel zincate is 
formed which is miscible with excess of zinc oxide (compare A.. 
1914, ii, 133; 1916, ii, 331). The colours of mixed crystals of 
varying composition are not strictly proportional to their com- 
position. 

Homogeneous mixed crystals of nickel and manganese oxide 
were prepared with compositions ranging from NiO,5MnO to 
5NiO,MnO. The crystals are slightly yellowish-green in colour 
and form octahedra and octahedral cubes. 

Nickel oxide forms with alumina a blue compound, NiO,Al,0,. 
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erystallising in small octahedra or octahedral cubes. Even a small 
excess of either oxide can readily be distinguished microscopically. 
The corresponding cobalt aluminate has been previously described 
(A., 1915, ii, 636). 

With tin dioxide, nickel oxide reacts but slowly below 1000°, 
but a small quantity of a stannate analogous to cobalt stannate 
(A., 1915, ii, 638) appears to be formed. E. H. R. 


Colloidal Products of the Reactions between Potassium 
Dichromate and Stannous Salts. J.C. Wirr (J. Amer. Chem. 
Soc., 1918, 40,.1026—1030).—The phenomena observed when 
V-potassium dichromate is added to WN-stannous chloride in 
equivalent proportions (Neidle and Witt, A., 1915, ii, 780; 1916, 
ii, 256; Neidle and Crombie, A., 1917, ii, 93) have been investi- 
gated. The mottled appearance is caused by a local excess of 
potassium dichromate; on keeping after the addition of an equi- 
valent of dichromate, the remainder of the stannous chloride pre- 
sent gradually removed the dichromate from the precipitate, and 
the colloid was regenerated, producing a homogeneous, green liquid. 
A like precipitation of the colloids is produced by other electrolytes 
containing an anion having a valency greater than one. The 
reaction between stannous sulphate and potassium dichromate is 
essentially similar to that with the chloride. C. 8. 


Zirconium Nitride. P. Bruire and Ep. Cuauvener (Compt. 
rend., 1918, 16'7, 201—-203).—The authors have prepared zirconium 
nitride by heating the tetra-ammonia derivative of zirconium 
chloride, ZrCl,4NHg, at 350°, and find that the product has the 
composition Zr,N,, and not Zr,N, as given by Wohler (compare 
Annalen, 1839, 48, 94) or Zr.N, as found by Mallet (Amer. //. 
Sei., 1859, [ii], 28, 346). The authors have repeated Wéohler’s 
work, but are unable to confirm his formula. W. G. 


The Combinations of Acid Zirconyl Sulphate with some 
Alkali Sulphates (Na, NH,). Ep. Cuauvener and (Mutz.) H. 
GuEyLaARD (Compt. rend., 1918, 167, 126—129. Compare this 
vol., ii, 269).—Thermochemical measurements indicate the exist- 
ence of the following compounds of acid zirconyl sulphate with 
sodium sulphate and ammonium sulphate respectively : 

2(ZrO80,,8O3),3Na.SO,, 
3(ZrOSO,,SO,),2Na,80,, ZrOSO,,80,,(NH,).S0,, 

ZrOSO,,803,2(NH,).SO,, 
to which correspond the following hydrates, which are stable in 
air at the ordinary temperature: 2(ZrOSO,,SO,),3Na,SO,,8H.0, 
3(ZrOSO,,8O,),2Na,80,,7H,O, and the trihydrate in the case of 
each of the double ammonium salts. Measurements have been 
made of the density, refractive index, and electrical conductivity 
of solutions of mixtures of varying proportions of the acid zirconyl 
sulphate and one of the alkali sulphates. In the case of mixtures 
with potassium sulphate, the formation of a precipitate prevented 
the making of exact measurements. Ww 
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Pure Antimony. E. Groscnurr (Zeitsch. anorg. Chem., 1918, 
103, 164—188).—Technically refined antimony is purer than 
electrolytic antimony prepared by the electrolysis of antimony 
sulphide solutions. The latter product when further refined gives 
a metal of a high degree of purity, containing less than 0°02% 
impurity. The different methods for purifying antimony and 
antimony compounds are reviewed. For the production of 
chemically pure antimony, the following process has been adopted. 
Antimony trichloride or pentachloride is purified by distillation, 
and is then transformed into the chlorantimonic acid, 
SbCl,H,4}H,O, described by Weinland and Schmid (A., 1905, 
ii, 326). This compound is specially adapted to the separation of 
antimony from all likely metallic impurities. After purification 
by recrystallisation, the chlorantimonic acid is readily hydrolysed 
to antimonic acid, which is reduced to metal preferably by melt- 
ing with potassium cyanide. In a large preparation (about a 
kilogram) purified in this way, no impurities at all could be 
detected by qualitative methods. The melting point of the pure 
antimony is 630°3°. 

Methods for the qualitative and quantitative analysis of 
nominally pure antimony are given. The solution of the antimony 
is effected in a variety of ways, according to the impurities present. 
The antimony is then converted into chlorantimonic acid, which is 
fractionally crystallised. The impurities are concentrated in the 
mother liquors, which are combined and analysed by the usual 
methods. Pure antimony dissolves completely in red, fuming nitric 
acid without evolution of gas. Under certain conditions of pre 
cipitation, antimonic acid is obtained in a sparingly soluble 
modification. . 


The Hydrates with 3H,O or nx3H,O. Marcat Devépive 
and Pierre Bovsst (Bull. Soc. chim., 1918, [iv], 28, 278—288). 
—-A study of the dehydration of various platinichlorides, iridi- 
and irido-chlorides, and rhodochlorides containing 6 or 12H,O does 
not support Rosenstiehl’s views (compare A., 1911, ii, 270, 386) 
on polymerised water and water of crystallisation. W. G. 


The Acid Function of Osmium Tetroxide. L. Tscnucary 
(Compt. rend., 1918, 167, 162—163).—That osmium tetroxide has 
an acid function is shown by the fact that it forms definite com- 
pounds with the alkali hydroxides. The potassium compound, 
OsO,,2KOH, the rubidium compound, OsO,,RbOH, and the two 
cesium compounds, OsO,,CsOH and 20s0,,CsOH, are all erystal- 
line, of an orange or brown colour, and readily soluble in water, in 
which solution they are strongly hydrolysed. The compound 
[Rh,4C3;H;N,Cl,]OH,20sO, was also obtained in the form of thin, 
yellow plates. W. G. 
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Mineralogical Chemistry. 


Boron, Lithium, and Thallium in Volcanic Exhalations. 
A. Brun (Bull. Soe. frang. Min., 1917, 40, 107—110).—-These 
elements may very often be detected spectrographically in the 
saline sublimations of fumaroles and in the altered scoria of 
Vesuvius and other volcanoes. Thallium was detected from 
Vesuvius, Etna, and Teneriffe in amounts ranging from 2°5 to 24 
in 10,000. It is present as the soluble chloride in association with 
ammonium and sodium chloride, or as an insoluble sulphide in 
association with sulphides of arsenic. L. J. S. 


Thallium in the Lead Sulpharsenate Minerals of the Bin- 
nenthal, Switzerland. A. Brun (Bull. Sec. franc. Min., 1917, 
40, 110—111).—Spectroscopic examination of crystals of sartorite, 
dufrenoysite, and jordanite, as well as all fragments giving a 
black or chocolate-brown streak, showed the presence of thallium. 
Hutchinsonite [which contains 5% of Tl] was not detected amongst 
these fragments. The association with sulphur and arsenic is here 
analogous to the Vesuvian occurrence. L. J. 8. 


Minerals from the Stanley Antimony Mine, Idaho. Ear. 
V. SHannon (Amer. Min., 1918, 3, 23—-27).—The ore consists of 
pure stibnite in a quartz-vein which carries some gold. The 
following mineral-species are described: stibnite, blende, gold, 
iron-pyrites, mispickel, kermesite, valentinite, cervantite, stibio- 
ferrite, and volgerite. The volgerite occurs abundantly as an 
earthy, dirty-white crust on stibnite; material from the interior of 
the crusts is more compact, somewhat translucent with a faint 
resinous lustre, and pale greyish-brown in colour. D® 3°082, H 3}. 
The mineral is completely soluble in hot concentrated hydrochloric 
acid, and at a red heat it gives off some oxygen, the higher oxide, 
Sb,0;, apparently passing into Sb,O,. It contains HO 12°6, 
Fe,O, 1°4%. The amount of water is lower than that required by 
the usual formula (Sb,0;,5H,O or Sb,0,,4H,O), but this may 


perhaps be explained by the colloidal nature of the material. 
L. J. S. 


A peculiar Fibrous Form of Opal. Grorce P. Merrine 
(Amer, Min., 1918, 3, 11—12).—Bunches of light grey, asbesti- 
form material are embedded in a massive mixture of opal and 
chaleedony from Metolius, Oregon. It has the appearance of 
serpentine-asbestos (chrysotile), but is brittle and is harsh to the 
touch. Under the microscope it is seen to consist of wavy, colour- 
less, isotropic fibres. Analysis gave: SiO, 89-56, Al,O, + FeO, 
4:72; loss on ignition, 5-62%. L. J. 8. 

16°—* 
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Ores of Manganese and Iron from the Crystalline Massif 
of Brosteni, Roumania. V. C. Bururzanu (Bull. Soc. franc. 
Min., 1917, 40, 164—177).—A résumé is given of previous papers 
¢ Poni, A.., 1901, ii, 26; Butureanu, A., 1908, ii, 955; 1909, 

, 745; 1912, ii, 949). The minerals considered are manganites of 
aunanne and iron (brostenites of Poni) and carbonates of man- 
ganese and iron (ponites of Butureanu). The brostenites have 
heen derived by the alteration of the ponites. Numerous analyses 
are quoted showing the wide range in composition. L. J. 8. 


Ulexite from Lang, California. Wiuttiam Fosnac (Amer, 
Min., 1918, 3, 35).—This occurs in some quantity, associated with 
colemanite, howlite, and calcite, in the Sterling Borax Co. mine. 
It has a fibrous structure with a botryoidal surface ; it differs from 
the ordinary type of this mineral in being more compact and harder 
(H =3}) and in its association with colemanite. Analysis gave: 


B,O,. CaO. H,0. Na,O. Total. 
43-13 14-14 35-68 [7-05] 100-00 


The mineral is probably a lake deposit from the alkaline waters 
of the neighbouring streams, and the colemanite has perhaps been 
derived from it by the action of alkaline chloride solutions. 


L. J. S. 


Randannite [= Diatomite] from Madagascar. A. Lacroix 
(Bull, Soe. frang. Min., 1916, 39, 85—88).—A bed of diatomite, 
interbedded with basaltic tuffs, is exposed on the banks of the 
stream Sandrangoty, near Mt. Raynaud, in the extreme north of 
Madagascar. The material is white, porous, and fairly coherent. 
Under the microscope, the material is seen to be colourless, 
colloidal, and to be composed of fusiform diatoms. Analysis by 
Raoult gave: 


SiO,. TiO,. Al,O,. Fe,03 . FeO. MgO. CaO. 
- 76-00 1-24 6-24 1-80 0-85 0-07 0-80 
H,O H,O Organic 
Na,O. K,0. P,O;. at 105°. (ign.). matter. Total. 
0-39 0-18 0-12 5-87 6-07 0-60 100-23 


The high percentage of titanium dioxide suggests that the 
impurities (Al,O, and SiO, [2°90%] insoluble in alkali) are due to 
the presence of admixed laterite. L. J. 8. 


Lattice-like Inclusions in Calcite from North Burgess, 
Ontario. R. P; D. Granam (Min. Mag., 1918, 18, 252—258).— 
Pale blue, coarsely crystalline calcite from this locality shows twin- 
striations, due to repeated twinning on the obtuse negative 
rhombohedron ¢(110), and encloses fine needles, which are arranged 
parallel to the edges of this rhombohedron. On dissolving the 
calcite in acid, these needles remain as a delicate and intricate net- 
work or lattice-like structure. Analyses of this material, D 2°, 
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gave the results under I and Ia, agreeing with the formula 
9MgO,6Si0,,4H,O. The material is slightly attacked by hydro- 
chloric acid; after digestion with concentrated acid and drying at 
100°, the residue had the composition given under II. The blue 
calcite itself (anal. III) contains very little magnesia. 


SiO, MgO. FeO. CaO. 4H,0. CO, Total. 
57-23 3035 166 O87 od — - 
56-37 3043 247 nil 1087 — 100-14 
63-93 2616 121 — oc 60CUl = 99-38 
= 041 — 5612 — 4353 100-06 


L. J. 8. 


Mineralogy of Black Lake Area, Quebec. EvuGene Porrevin 
and R. P. D. Granam (Museum Bull. Geol. Survey Canada, 1918, 
No. 27, 1—82).—An account is given of thirty-four mineral species 
found in the several asbestos (chrysotile) and chromite mines and 
quarries in the ‘serpentine belt’ near Black Lake, Megantic Co., 
Quebec. Many of these minerals are aluminosilicates rich in 
lime, such as idocrase, grossularite, etc., which are usually formed 
by the contact-metamorphism of impure limestones. In this area, 
however, they occur as fillings in dykelike fissures penetrating 
peridotite and serpentine, that is, in rocks containing very little 
lime (0°20—0-68% CaO). These dykes are considered to represent 
the last phase of the igneous intrusions, when the residual acid 
magma or magmatic waters became enriched in lime by their solvent 
action on the surrounding rocks. Analyses are given of the follow- 
ing minerals: I. Diopside, colourless crystals from the Montreal 
chrome pit. Corresponding with the low percentage of iron, the 
refractive indices (ay,=1°669, B=1°676, y=1-698) are lower than 
any previously recorded for diopside. II. Grossularite, colourless, 
transparent crystals from Southwark pit; refractive index, 1°734. 
III., lilac-coloured, and IV., yellowish-green crystals of idocrase ; 
the refractive indices (w=1'708; e=1°705) of the lilac-coloured 
crystals are low. V.—VII. Colerainite, a new species, forming 
minute, colourless, hexagonal scales which are optically uniaxial 
and positive (n=1-56), and are often aggregated as white rosettes 
or botryoidal forms. Analysis V of the crystals leads to the 
formula 4MgO,A1,0,,28i0,,5H,O. Analyses VI and VII are of 
the underlying matrix, which is white, finely granular to compact, 
and resembles unglazed porcelain in appearance; this material 


SiO,. Al,O3. > ‘ MnO. CaO. 
54-77 — . . oO 0-11 26-33 
39-49 22-35 . 0-15 36-62 
36-88 20-03 . .d. 0-23 37-61 
36-62 15-96 . . trace 38-66 
24-40 22-77 4! da. 0-09 0-10 
26-98 16-10 28 i 0-20 0-12 
33-00 13-12 — trace 
43-31 0-38 . i trace 0-12 


50-29 , — nil 
48-88 36 _ nil 
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MgO. (K,Na),O. H,0. Total. 
18-46 — — 100-73 

0-28 . = 99-89 

2-17 3-09 100-86 

1-25 3-18 100-51 
32-70 19-63 100-44 
36-56 19-91 100-37 
35-30 18-67 100-35 
40-03 15-77 100-16 
29-99 13-30 100-81 
31-41 15-67 100-88 


consists mainly of the mineral colerainite. VIII is of ‘precious’ 
or ‘noble’ serpentine from the Megantic mine; this is chrysoprase- 
green and translucent with a somewhat waxy or greasy lustre. 
Included in it are sometimes grains and veins of chromite and the 
rare mineral stichtite, a chromiferous magnesium hydroxy- 
carbonate. IX and X are of porcellophite, an impure variety of 
serpentine ; LX is of pale grey material from the Megantic mine, and 
X, of pale brown material from the Hall chrome pit ; both are very 
compact, resembling dried clay in appearance, and so light that 
they float on water. L. J. 8. 


Flokite, a New Zeolite from Iceland. Karen Catuisey 
(Medd. Dansk Geol. For., 1917, 5, No. 9, 1—6).—A specimen in 
the Copenhagen Museum, labelled ‘Eskefjord? Iceland,’ and 
regarded as mesolite, proved on examination to represent a new 
species. It forms slender, flattened, monoclinic prisms with perfect 
(100) at (010) cleavages. The crystals are water-clear or pale 
yellowish-green. Sections perpendicular to the prism-zone show a 
division into sectors with different optical orientations. ax, = 
1:4720, yx, =1°4736; D 2°102; H 5. Before the blowpipe, the 
material fuses readily with intumescence; it is not attacked by 
hydrochloric acid. Analysis by C. Christensen gives the formula 


H,(Ca,Na,) Al, Si,0.,,2H.0. 
H,O 4H,0 


SiO, Al,0,; CaO. MgO. Na,O. >100°. <100°. Total. 
67-69 1243 265 0:09 436 882 453 100-57 


L. J. S. 


The Mesosiderite-Grahamite Group of Meteorites: 
Analysis of Vasca Muerta, Hainholz, Simondium, and 
Powder Mill Creek. G. IT. Prior (Min. Mag., 1918, 18, 
151—172. Compare A., 1916, ii, 635).—In the Rose-Tschermak- 
Brezina classification of meteorites, the mesosiderites are defined 
as consisting of iron and: crystalline olivine and bronzite, with the 
metallic and stony matter in approximately equal amounts, whilst 
the grahamites contain the same constituents with the addition of 
plagioclase-felspar. It is now found that typical members of both 
groups contain abundant felspar, and that there is no essential 
difference between them. For the combined group, the earlier 
name mesosiderite is retained. The members of this group consist 
mainly of pyroxene and felspar, with nickel-iron in large amount, 
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but rather unevenly distributed, and nodules of olivine somewhat 
sparsely distributed, but occasionally of considerable size. 
Accessory constituents are troilite, chromite, and _ schreibersite. 
The felspar is nearly pure anorthite; the pyroxene is fairly rich 
in iron, the ratio of MgO:FeO being about 2:1; the olivine, on 
the other hand, is poor in iron, the ratio MgO:FeO being from 
6:1 to 10:1; and the nickel-iron is poor in nickel, Fe: Ni=10:1 
to 13:1. The cataclastic structure of the mesosiderites suggests 
that they represent a mixture of two types, to one of which belong 
the pyroxene and anorthite, and to the other the iron and olivine. 

Vaca Muerta (Chili).—Several masses (‘ Sierra de Choca,’ ‘ Llano 
del Inca,’ ‘Dofia Inez,’ etc.) are included in this fall. The bulk- 
composition (I) is deduced from analyses of the magnetically 
attracted portion and of the portions soluble and insoluble in hydro- 
chloric acid of the unattracted portion. Ia is of the olivine, corre- 
sponding with 10Mg,SiO,,Fe,SiO,, and Ib is the mineral composi- 
tion. Hainholz (Westphalia).—II the bulk-composition, Ila of 
the olivine (7Mg,SiO,,Fe,SiO,), and [Id the mineral composition. 
Simondium (Cape Colony) (A., 1910, ii, 315).—This is much 
weathered. The portion of the unattracted material soluble in 
water contained NiO 1°28, CaO 0°91, SO, 2°71%. Other detailed 
analyses are given. Powder Mill Creek (Tennessee).—-The 
attracted portion contained Fe 73°15, Ni 5°61, insoluble 11°58, 
anorthite, etc. (9°66)=100. The olivine gave IIIa, corresponding 
with 10OMg,SiO,,Fe,SiO,. The composition of some other meteorites 
of this group is also discussed. 

Nickel-iron. Troilite. |Schreibersite. 


me 


a, —————, 
Fe. Ni. Co. Fe. 8. Fe. Ni. P. SiO, Al,O, Fe,0;. Cr,0,. 
1. 38:25 2-90 0-36 1-37 0-79 1-27 0-70 0-35 26-02 5-87 1-36 0-45 
IL. 42-13 4-00 0-41 2-52 1-44 0-36 0-23 0-10 21-69 4-99 2-77 0-33 


FeO. MnO. NiO. CaO. MgO. Na,O. P.O; H,O. Total. 
1. 7-03 0-24 — 4-35 7-36 0-18 _— 0-54 99-39 
ll. 619 trace 048 349 7:07 £4021 0-34 1-20 99-95 
SiO,. FeO. MgO. Insol. Total. 
39-89 8-98 49-50 1-95 100-32 
40-48 11-59 42-97 2-76 97-80 
40-18 9-15 48-91 1-42 99-66 
Nickel-iron. Troilite. Anorthite. Pyroxene, 
414 2 32 
465 4 27 
Olivine. Chromite. . Schreibersite. 


1} l 3 
yy r 2 


L. J. 8. 


Composition of the Meteorites Amana and Eagle Station. 
G. T. Prior (Min. Mag., 1918, 18, 173—179).—The Amana or 
Homestead meteoric stones, which fell in Iowa Co., Iowa, on 
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February 12th, 1875, were in the same year analysed by G. D. 
Hinrichs, J. L. Smith, and by C. W. Giimbel and Schwager. These 
analytical results show some discrepancies amongst themselves and 
are not in agreement with the author’s theory of the genetic rela- 
tionship of meteorites (A., 1916, ii, 635). The following new 
analysis was therefore made. The bulk-composition (I) deduced 
from analyses of the magnetically attracted portion and of the 
portions soluble and insoluble in hydrochloric acid of the un- 
attracted portion, agrees with the following mineral composition: 
felspar 9°76, apatite 0°22, chromite 0-44, bronzite 
(44 MgSiO,,FeSi0,,4CaSiO,) 

30°75, olivine (34Mg.Si0,,Fe,SiO,) 40-15, nickel-iron 10°99, troilite 
6°25, water 047%. This meteorite therefore contains about 11% 
of nickel-iron in which the ratio of Fe: Ni is 8:1, whilst the ratio 
of MgO: FeO in the ferromagnesian silicates is 4:1; it thus occupies 
an intermediate position between the type-meteorites Cronstad 
(C2) and Baroti (C3). 


Nickel-iron. 
Fe. Ni. Co, Fe 8. SiO, Al,O,. Cr,0;. Fe,0,. 
I 971 119 0:09 3-97 2-28 39:27 210 0-32 040 


FeO. MnO. CaO. MgO. Na,O. K,O. H,0. P,O;. Total. 
I. 12-06 0-08 1-78 24-88 0-92 0-13 047 0:26 99-91 


A new analysis of the Eagle Station meteorite, which was found 


in 1880 in Carroll Co., Kentucky, gave II for the attracted portion 
and III for the olivine. These results confirm those of J. B. 
Mackintosh (1887). In the nickel-iron the ratio of Fe: Ni is about 
6:1 (instead of more than 10:1, as in most other pallasites), and 
in the olivine the ratio of MgO: FeO is about 4:1 (instead of about 
7:1). In composition, as well as in structure, this pallasite is. thus 
exceptional; and it may perhaps be placed in the group A3 (A., 
1916, ii, 635). 


Fe. Ni. Co. iO. I . ‘eO. P,S,&e. Total. 
II. 79-74 13-98 1-04 45 . . (1-31) 100-00 
II. -— — — 39-25 2: “8: — 100-36 


L. J. 8. 


Analytical Chemistry. 


Quinone-Phenolate Theory of Indicators. Absorption 
Spectra of Solutions of Phenolsulphonephthalein and its 
Tetrabromo- and Tetranitro-derivatives and their Salts, 
and of Analogous Substances. FE. C. Wuire and S. F. Acrge 
(J. Amer. Chem. Soc., 1918, 40, 1092—1099).—Since phenol- 
sulphonephthalein and its derivatives and their salts furnish the 
best series of indicators yet found for acidimetry and for the study 
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of the quinone-phenolate theory (White, Science, 1915, 42, 101; 
Lubs and Acree, A., 1917, ii, 97; Lubs and Clark, A., 1916, ii, 44, 
570; White and Acree, A., 1917, i, 340), the authors intend to 
make a series of phenolsulphonethaleins covering a range of 
hydrogen-ion concentrations from 10-! to 10-% or more. 

The following results are established in the present paper. The 
ellow colour and the absorption spectrum of phenolsulphone- 
phthalein solutions are not altered by the addition of alkali hydr- 
oxide up to 0°75 mol. When more alkali is added, the yellow 
colour changes to deep red, and there is a corresponding shift in 
the absorption band. This is interpreted as evidence that the 
intense red colour of the alkali salts of indicators of this series does 
not come from the non-ionised quinone—-phenol group, but arises 
from the quinone-phenolate anion. In accordance with this con- 
ception, it is found that the introduction of negative bromo- and 
nitro-groups into the phenol nucleus increases the ionisation of the 
phenol group, increases the conductivity, lowers the P, value, and 
gives to the solution a greater concentration of quinone—phenolate 
anions, and therefore increases the deep red colour and changes 
the position of the absorption band so as to cut out a part of the 
yellow. The addition of hydrochloric acid suppresses the ionisa- 
tion of the phenol group and changes the deep red colour into the 
yellow of the quinone, and therefore shifts the absorption band so 
as to include less of the yellow. 

The similarity of the absorption spectra of alkaline solutions of 


sulphonephthaleins, phenolphthaleins, aurin, fluorescein, and 
related substances gives evidence that the deep red colour in all 
these cases arises from the presence of a quinone—phenolate anion. 


Behaviour and Detection of the smallest Quantities of 
Carbon Monoxide in the Chlorate Pipette. K. A. Hormann 
and Hetce Scuarsstep (Ber., 1918, 51, 837-842. Compare A.., 
1916, ii, 636, 637).—It has already been emphasised that the rate 
at which hydrogen is absorbed in the “chlorate pipette”’ (sodium 
chlorate solution activated by osmium tetroxide; porous rods 
impregnated with platinum and a little palladium) is greatly 
lessened by traces of carbon monoxide. In order to render this 
influence most obvious, it is not advisable to consider the observed 
rate of absorption, for this depends on the surface area of the 
platinised tubes which reach out into the gas, and these become 
more and more immersed in the chlorate solution as the oxidation 
proceeds. The exposed surface is obviously proportional to the 
volume of gas left unabsorbed, for the tubes are arranged vertically 
in a cylindrical part of the apparatus, and therefore it is possible 
to arrive at the “relative rate of absorption.” With pure 
hydrogen, this relative rate is constant, or slowly rises, until half 
the gas is absorbed, whilst traces of carbon monoxide cause a rapid 
fall in this rate. If the pipette is standardised and a curve is 
plotted connecting the relative rates of absorption at “half 
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volume”’ with various proportions of carbon monoxide, the pheno- 


menon can be employed further for quantitative purposes. 
J.C. W. 


Estimation of Chlorine in Urine. Emm Vorocex (Chem, 
Zeit., 1918, 42, 317—-318).—Ten c.c. of the urine are diluted with 
water to about 160 c.c., 5 c.c. of nitric acid and 6 drops of sodium 
nitroprusside solution (0°6 gram of the salt in 3 c.c. of water) are 
added, and the mixture is titrated with NW /10-mercuric nitrate 
solution until a turbidity develops; the turbidity, when the end- 


point is reached, should not disappear within less than two minutes, 
W. P.S. 


Detection and Estimation of Bromine, especially in 
Mineral Waters. José Casares and A. Tasrer(Anal. Fis. Quim., 
1918, 16, 226—228).—-A modification of Guareschi’s method oi 
estimating bromine (A., 1912, ii, 1208) which enables 0°0002 gram 
of bromine per litre to be detected. A. J. W. 


Volumetric Estimation of Sulphur in Pyrites and Slag. 
Ernest Martin (Mon. Sci., 1918, [v], 8, ii, 149—150).—The slag 
or pyrites is treated with aqua regia, the solution evaporated to 
dryness, and the residue redissolved in dilute hydrochloric acid. 
The solution is diluted, and sodium carbonate added. The assay 
may also be opened out by fusion with sodium peroxide or a mixture 
of sodium carbonate and potassium nitrate, dissolved in water, and 
carbon dioxide passed through to precipitate lead. After filtration, 
methyl-orange is added, and the solution exactly neutralised with 
hydrochloric acid. The carbon dioxide is boiled off, and to the 
luke-warm solution a known volume of standard barium hydr- 
oxide and phenolphthalein are added. Carbon dioxide is bubbled 
through until the colour just changes, when the solution is cooled 
and titrated with NV /2-hydrochloric acid. F. C. T. 


Estimation of Thiosulphuric, Sulphurous, Trithionic, and 
Sulphuric Acids in a Mixture. ©. Bitterer and B. Wavre 
(Helvetica Chim. Acta, 1918, 1, 174—180).—The authors describe 
methods by which the above-named acids may be estimated in a 
mixture of all four. The total sulphur present is oxidised to 
sulphuric acid by warming with bromine water and the whole 
estimated as barium sulphate. The sum of the sulphite and thio- 
sulphate is next estimated by titration with a standard iodine 
solution. The sulphite is then estimated alone by titration with a 
solution of sodium disulphide, according to the equation NaS, + 
Na,SO, = Na,S + Na,8,O,. 

The estimation is carried out in the presence of ammonium 
chloride at the boiling point, the end of the reaction being indicated 
by the persistence of the yellow colour of the standard solution. 
It is also advisable to circulate a current of carbon dioxide over 
the solution during titration. 
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Sodium trithionate reacts with sodium sulphide according to the 
equation NaS +Na,8,0,=2Na,8,0;, and consequently can then 
be estimated by a further titration with standard iodine. The 
reaction is carried out by boiling the solution with sodium sulphide 
for a few minutes, then adding sodium acetate and acetic acid and 
boiling to decompose excess of sulphide, and finally titrating with 
iodine. Should sulphite also be present, the thiosulphate titrated 
here will be made up (1) of that produced from the sulphite and 
(2) that produced from the trithionate, but as the amount due to 
the sulphite estimation is known, the calculation of the concentra- 
tion of the trithionate follows. The method is very good, and in 
the estimation of the sulphite the end-point is emphasised by the 
appearance of a turbidity due to the liberation of sulphur. The 
amount of trithionate may be estimated by two other methods. 
(1) After the sulphite and thiosulphate have been titrated with 
iodine, sodium iodide is added and an excess of iodine, and the 
mixture heated under pressure; this oxidises the trithionate to 
sulphate. The same action occurs with the tetrathionate formed 
in the first estimation, and allowance must be made for this. After 
boiling for a few minutes, the flask is cooled and the excess iodine 
titrated with thiosulphate. (2) This method is based on the decom- 
position by trithionic acid according to the equation H,S,0,= 
H,SO,+S0,+8. The mixture is acidified, and boiled while a 
current of carbon dioxide is passed through until all the sulphur 
dioxide has been expelled ; the free sulphur is then filtered off and 


the sulphate estimated with barium chloride. This sulphate will 
represent 97°9-—-97°5% of the trithionate, and, of course, contains 
the sulphate originally present. J. F. 8. 


[Analysis of Organo-selenium Compounds.| Fritz von 
Konexk and Oskar SCHLEIFER (#er., 1918, 51, 852—855).—See this 


vol., i, 407. 


Micro-Dumas Estimation of Nitrogen in Liquids Poor in 
Nitrogen. Grore Kraemer (J. pr. Chem., 1918, [ii], 97, 59—60).— 
The micro-Kjeldahl method for estimating nitrogen in small quanti- 
ties of liquids such as milk can be replaced satisfactorily by a 
micro-Dumas process working with approximately 0°25 c.c. [See 
also J. Soc. Chem. Ind., 526a. | D. F. T. 


The Estimation of Nitrogen by the Kjeldahl Method. 
A. Vittrers and (Muie.) A. Moregavu-Taton (Bull. Soc. chim., 
1918, [iv], 28, 308—311).—The authors advocate the combination 
of the method in which potassium sulphate is*used with that in 
which mercury is used. The substance is digested with potassium 
sulphate and sulphuric acid until colourless, and, after partial 
cooling, 1 gram of mercury is added, and the digestion is continued 
for a quarter of an hour after the mixture has boiled. The 
remainder of the estimation is carried out as usual. W. G. 
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The Estimation of Ammonia and Hydrochloric Acid 
by Weighing as Ammonium Chloride. A. Vituers (Bull. 
Soc. chim., 1918, [iv], 28, 306—308).—The author reaffirms the 
accuracy of his method (compare A., 1900, ii, 310) for the estima- 
tion of ammonia or hydrochloric acid by weighing as ammonium 
chloride. W. G. 


Estimation of Ammonia in Urine, Serum, etc. H. 
WressMann (Landw. Versuchs.-Stat., 1918, 91, 346—352).—Dis- 
tillation in the presence of dilute sodium carbonate solution at 5(° 
and under 5 to 10 mm. pressure is recommended; urea does not 
yield any ammonia under these conditions. [See, further, 7. Soc. 
Chem. Ind., 532a.] W. P.S. 


Estimation of Nitrates and Nitrites. Witnerm Srrecker 
(Ber., 1918, 51, 997—1004)—Two well-known reactions are 
employed for the estimation of nitrites and nitrates in mixtures, 
namely, those represented by the equations NO,’ +NH,°=N,+ 
2H,O and NO,! +3Fe*+4H'=NO+3Fe"*+2H,0. The solution 
to be analysed, containing nitrites and nitrates equivalent to not 
more than 0°11 gram NaNO, and 0°18 gram KNOz,, is dropped into 
a boiling, concentrated solution of ammonium chloride, at least 
100 times as much of this salt being taken as the nitrite present, 
the solution being in a flask which is provided with an apparatus 
for producing air-free carbon dioxide on the one hand, and a water- 
cooled Schiff’s nitrometer containing potassium hydroxide on the 
other. After adjusting the pressure and noting the volume of 
nitrogen, a solution of iron in concentrated hydrochloric acid is 
introduced and the nitric oxide collected. 

The process and apparatus are minutely described, but contain 
no novel features. J.C. W. 


The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. III. The Compound Magnesium Tetra- 
ammonium Diphosphate. D. Batarerr (Zeitsch. anorg. Chem., 
1918, 108, 73—78. Compare this vol., ii, 266).—The presence in 
solution of a large quantity of ammonium chloride when magnesium 
ammonium phosphate is precipitated affects the purity of the pre- 
cipitate and the accuracy of the result, which is low if the mag- 
nesium chloride is added to the phosphate solution, high if pre- 
cipitation is carried out the reverse way. The presence of an 
excess of ammonium ions:is likely to favour the formation of the 
compound Mg{(NH,),PO,],, but attempts to isolate this substance 
have failed. The precipitate of magnesium ammonium phosphate 
obtained from a solution saturated with ammonium chloride is 
found to be partly insoluble in hydrochloric acid after calcination, 
the insoluble portion being magnesium metaphosphate, and amount- 
ing to 10—17% of the weight of the calcined precipitate. Experi- 
ments show that the metaphosphate decomposes slowly when heated 
with a blast flame, more quickly, however, than the pyrophosphate. 
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The metaphosphate is probably not formed by the direct decom- 
position Mg{(NH,),PO,],=Mg(PO;),+2NH;+4H.O. There is 
always a certain loss of phosphoric acid, which can be accounted for 
by the decomposition of magnesium tetra-ammonium diphosphate 
according to the equation Mg|(NH,),PO,], = MgNH,PO, + 
(NH,);PO,. (The ammonium phosphate dissociates on heating, part 
of the phosphoric acid being volatilised, part reacting with pyro- 
phosphate to form metaphosphate. E. H. R. 


The Estimation of Phosphoric Acid as Ammonium 
Phosphomolybdate. A. Vinurers (Bull. Soc. chim. 1918, [iv], 
23, 305—306).—The author considers that his method (compare 
A., 1893, ii, 434), in which the phosphate is precipitated as 
ammonium phosphomolybdate and weighed as such under definite 
conditions, is more accurate than that of Clarens (compare this 
vol., ii, 128). W. G. 


A New Method of Qualitative Analysis without the Use 
of Hydrogen Sulphide. Gusrav Atu«vist (Zeitsch. anorg. Chem., 
1918, 108, 221—239).—The new method, which is described in 
detail, can be outlined as follows. The sample is first brought into 
solution, using aqua regia if necessary, but any residue insoluble 
in aqua regia need not be filtered off. Potassium hydroxide is 
added to the solution until its strength is about J, followed by 
potassium carbonate and hydrogen peroxide, the last to destroy 
oxalic acid and bring chromium into solution. The metals remain- 
ing in solution, forming Group I, are arsenic, antimony, tin, 
lead, zinc, aluminium, and chromium. All other commoner metals 
are precipitated, forming Group II, except sodium, potassium, and 
ammonium, which form Group III. ; 
- The solution containing Group I is divided into two parts. One 
part is reduced with iron and hydrochloric acid, whereby arsenic 
and antimony are reduced to metal, and eventually to their 
hydrides, which are identified by distillation, tin to stannous 
chloride. The second part of the solution is treated with sodium 
sulphide solution in excess, lead and zinc being precipitated as 
sulphides, chromium as hydroxide, aluminium remaining in solu- 
tion as aluminate. The aluminium is precipitated as carbonate 
by a stream of carbon dioxide, the other elements of the group being 
identified by usual tests. 

The precipitate containing the elements of Group II is dissolved 
by treatment with nitric acid and hydrogen peroxide. The in- 
soluble portion, including that part of the sample originally 
insoluble in aqua regia, is worked up by usual methods. The 
solution is treated with freshly precipitated stannic hydroxide and 
evaporated to dryness to precipitate silicic, phosphoric, arsenic, 
and antimonic acids, and again extracted with nitric acid. The 
acid solution is then made strongly alkaline and boiled with 
hydrogen peroxide to precipitate iron, bismuth, and manganese, 
then ammonium oxalate added to precipitate calcium, strontium, 
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and barium. The combined precipitates are evaporated with 
acetic acid, when calcium, strontium, and barium dissolve as 
acetates, iron, bismuth, and manganese being undissolved. The 
individual elements are identified by usual tests. 

The filtrate from the iron—barium precipitates contains silver, 
mercury, copper, cadmium, nickel, cobalt, and magnesium. Silver 
and mercury are precipitated as metal by means of hydrazine 
sulphate, copper as cuprous thiocyanate, and the remaining metals 
detected by special tests. 

The method does not claim to effect complete separations of the 
different. groups, but it is efficient for the qualitative detection of 
the common elements. The modifications of procedure necessary 
when acid radicles are present which may lead to the formation of 
complex metallic compounds are described in detail. E. H. R. 


Sulphide Precipitation of Group 2a Metals. Josrpx 
Suisxo (Chem. News, 1918, 117, 253—-254).--When these metals 
are precipitated from a slightly acid solution of a brass or bronze by 
ammonium sulphide instead of hydrogen sulphide, the precipitate 
contains small quantities of zinc. [See also 7. Soc. Chem. Ind., 
517a.] C. 8. 


Petersen's Method for the Qualitative Separation of the 
Cations of the so-called Third and Fourth Groups. Iway 
Botin and Gunnar Starck (Zeitsch. anorg. Chem., 1918, 108, 
69—72).—A number of modifications of Petersen’s process (A., 
1910, ii, 654) are suggested. After precipitating the metals of the 
second group with hydrogen sulphide, Petersen precipitates 
strontium and barium with sulphuric acid. Instead, the authors 
use sodium sulphate. The precipitate is washed with hot water and 
the washings are tested for calcium with ammonium oxalate. The 
residue is then ignited with a little pure carbon, dissolved in 4)- 
acetic acid and examined for barium and strontium in the usual 
way. The authors prefer reduction with carbon to fusion with 
sodium carbonate. 

In the separation of chromium from a mixture of iron, man- 
ganese, chromium, calcium, and magnesium hydroxides, it is better 
to oxidise the chromium to chromate with sodium hypochlorite. 
When sodium peroxide is used, it cannot be completely washed 
from the residue, and on acidification the hydrogen peroxide 
formed reduces manganese dioxide, and the manganese, passing 
into solution with calcium and magnesium, is precipitated with the 
latter. 

For detecting zinc in the group of metals precipitated by sodium 
sulphide, the precipitate is boiled with alkaline sodium hypo 
chlorite, zinc and chromium passing into solution. The solution is 
acidified with acetic acid, the chromate precipitated with barium 
chloride, and the filtrate tested for zinc with ammonium sulphide. 

In presence of oxalic acid, the test for aluminium always fails. 
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Oxalic acid, if present, should be destroyed by boiling with 3% 
hydrogen peroxide and sulphuric acid. The Petersen process, with 
these modifications, gives very satisfactory results. E. H. R. 


Estimation of Magnesia in Water. M. Monnavupr (Chem. 
Zeit., 1918, 42, 338).—The water is neutralised, using methy]l- 
orange as indicator, treated with a quantity of potassium oxalate 
slightly in excess of the amount of calcium oxide in the water, and 
a definite excess of V/10-alkali solution (prepared by mixing equal 
volumes of /10-sodium hydroxide and sodium carbonate solu- 
tions) is added ; the solution is diluted to a definite volume, 
filtered, an aliquot portion of the filtrate treated with a quantity 
of calcium chloride equivalent to the oxalate added, and the excess 
of alkali then titrated with NV /10-acid. W.P. S. 


Gravimetric and Volumetric Determination of Zinc 
Precipitated as Zinc Mercury Thiocyanate. Gerorce 8. 
Jamieson (J. Amer. Chem. Soc., 1918, 40, 1036—1039).—Lundell 
and Bee’s method of estimating zinc. in alloys as zinc mercury thio- 
cyanate (7Zrans. Amer. Inst. Met., 1914, 146) is subjected to 
criticism, the more important being: (1) arsenious compounds need 
not be removed, and (2) the factor for obtaining the weight of 
zine is 0°13115, not 0°1266, since the precipitate, after being dried 
at 102—-108°, has the composition ZnHg(SCN),, not 

ZnHg(SCN),,H,O. 

Instead of weighing the zinc mercury thiocyanate, a trustworthy 
volumetric method of estimating the zinc in it is described, based 
on the reaction ZnHg(SCN),+6KIO, + 12HCl= ZnSO, + HzSO, + 
2H.SO, + 4HCN + 6I1Cl + 6KCl + 2H,0. C. 8. 


A New Reaction of Osmium. L. T'scuucarv (Compt. rend., 
1918, 167, 235).—When a solution containing osmium in the form 
of its tetroxide or as an osmichloride is warmed for a few minutes 
with thiocarbamide in excess and a few drops of hydrochloric acid, 
the liquid becomes coloured a deep red or a rose colour, according 
to the concentration of the osmium. By this means, osmium may 
be detected at a dilution of 1 in 100,000. -The red compound has 
the composition [Os,6CS(NH,),|Cl,.H,O, and is thus analogous to 
the luteo-cobalt salts. W. G. 


New Method for the Rapid Destruction of Organic Matter. 
Paut Durer (Compt. rend., 1918, 167, 129—-130).—The method 
consists in boiling the material with 10% sulphuric acid and 
ammonium persulphate until all brown coloration has disappeared, 
repeated additions of ammonium persulphate being made if neces- 
sary. The method is applicable to urines, hair, wool, and also to 
such substances as sugars, fats, glycerol, and cacodyl compounds. 
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Pregl’s Microanalytical Estimation of Methyl Groups 
attached to Nitrogen. S. Epipacner (Zeitsch. physiol. Chem., 
1918, 101, 278—287).—An account of the difficulties encountered 
in carrying out Pregl’s method, and of various improvements by 
means of which they have been overcome, the principal being the 
adoption of a quartz flask instead of one of glass and the addition 
of a catalyst, gold chloride, which so accelerates the cleavage of the 
alkyl groups that the whole operation can be completed in one 
distillation occupying about thirty minutes. H. W. B. 


Reaction of Guaiacol Carbonate. A Test for Ethyl Ether. 
G. Mave (Pharm. Zeit., 1918, 68, 255—-256).—To identify the 
presence of guaiacol in guaiacol carbonate, 0:02 gram of the latter 
is dissolved in 1 c.c. of alcohol, 2 drops of ferric chloride solution 
and 1 drop of formaldehyde solution are added, and 2 c.c. of 
sulphuric acid are then run in so as to form a layer under the 
mixture. A cherry-red ring develops at the junction of the two 
liquids. The test may be used for the detection of aldehydes in 
ethyl ether; although aldehydes other than formaldehyde do enter 
into the reaction, the author has found that the aldehydes which 
may be present in ethyl ether always include some formaldehyde. 
One c.c. of the ether is mixed with 0°02 gram of guaiacol carbonate, 
1 c.c. of water and 1 drop of ferric chloride solution, and 2 c.c. of 
sulphuric acid are added. Pure ethyl ether for anesthetic uses 
should not yield a red-coloured zone (absence of aldehydes) ; 
ordinary ether usually gives a reaction with the test. The sensitive- 
ness of the test is 1 in 300,000. W. P. S. 


Estimation of Cholesterol in Blood Serum. Aopo.px 
BernnarD (J. Biol. Chem., 1918, 35, 15—18. Compare Weston, 
A., 1917, ii, 156)—The new method combines the extraction 
method of Weston and Kent and the colorimetric method of Grigaut 
(Compt. rend. Soc. Biol., 1910, 68, 827). The cholesterol is 
extracted by a mixture of alcohol and ether (1:1), and an estima- 
tion can be completed in five hours. H. W. B. 


Cleavage of Digitonincholesteride. A. Winpavus (Zeitsch. 
physiol. Chem., 1918, 101, 276--277. Compare Lifschiitz, this 
vol., ii, 179)—The author gives further details of his method for 
the preparation of cholesteryl acetate from digitonincholesteride, 
but points out that the cleavage is more readily accomplished by 
the action of hot xylene (Windaus, A., 1910, ii, 462) or by one of 
the more recent methods, involving the use of acetic anhydride 
(see Prescher, A., 1917, ii, 275). H. W. B. 


Rate of Production of Colour in Alkaline Solutions of 
Dextrose and Picrate. T. Appis and A. E. Snevey (J. Biol. 
Chem., 1918, 35, 43—51. Compare this vol., ii, 247).—A full 
account of work previously published. H. W. B 
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Modification of the Picrate Method for the Estimation 
of Dextrose in Blood. ‘'’. Appis and A. E. Suevxy (J. Biol. 
Chem., 1918, 35, 53—59).—The chief modification consists of the 
utilisation of a graph showing the increase of intensity of colour 
corresponding with increase in the concentration of dextrose for 
correcting the values for the dextrose in blood obtained by the 
picrate method of estimation. H. W. B. 


Estimation of Dextrose by [Sodium] Hypoiodite. Ricnarp 
WittstATTerR and Gustav Scuupex (Ber., 1918, 51, 7830—781).— 
The dextrose solution is mixed with about twice the amount of 0°11 - 
iodine solution necessary for oxidation to gluconic acid, a quantity 
of 0°'1N-sodium hydroxide which is 1°5 times as much as the iodine 
is slowly added, the mixture is left for twelve to fifteen minutes 
(or twenty minutes if the proportion of sugar is very small), and 
then the excess of iodine is titrated after slightly acidifying with 
sulphuric acid. Taking 10 c.c. of sugar solution, the average error 
is less than 0°1% with 1% solutions, or less than 1°5% with 0°1% 
solutions. 

Under these conditions, ketoses and sucrose are not affected, and 
therefore the method will be very useful in the estimation of 
aldoses in mixtures. The fundamental reaction is expressed thus: 
OH-CH,*[CH-OH |,-CHO + I,+ 3NaOH = 

OH-CH,*[CH:OH },-CO,Na + 2NalI + 2H,0. 
J. C. W. 


Detection of Sugar in Urine by means of an Alkaline 
Copper Solution. H. Rvoss (Zeitsch. physiol. Chem., 1918, 
101, 193—209).—A modification of the Worm-Miiller test is 
described in which the quantity of the alkaline copper reagent 
to be boiled with 5 c.c. of the urine depends on the density 
of the urine. The number of c.c. of reagent required is deter- 
mined by the formula 83(D—1)+0°7, where D is the density of 
the urine. If a deposit of red cuprous oxide fails to form when 
the calculated volume of the reagent is mixed with 5 c.c. of urine 
under the prescribed conditions of temperature and dilution, the 
urine is normal. By the addition of glycerol to the reagent, its 
delicacy is greatly increased, so that the presence of dextrose may 
be detected in even normal urines. H. W. B. 


Estimation of Lactose in Admixture with Sucrose and 
Invert-sugar. J. Grossretp (Zettsch. Nahr. Genussm., 1918, 35, 
249—256).—The following formule, deduced from the results 
obtained by experiments with the pure sugars, are given for 
calculating the quantity of lactose in a mixture also containing 
sucrose and invert-sugar. The mixed sugars are inverted by heat- 
ing 50 c.c. of their solution at 100° for thirty minutes with 2 c.c. of 
hydrochloric acid (D 1°125), and the optical rotation and reducing 
power of the solution are then determined, the rotation being 
observed after the solution has remained for twenty-four hours, 
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Lactose = 0:01375Z(D + 16°7) and sucrose = 0:011452(70°6 — D), 
where Z is the total reducing sugar (as invert-sugar) and JD its 
specific rotation. we. Be 


Detection of Methylpentosans. Kinraro UsHima and KINsuKE 
Konno (/. Tokyo Chem. Soc., 1918, $9, 185—198).—Methyl- 
pentosans frequently occur together with pentosans in vegetable 
substances. In such a case, Oshima and Tollens’s method (A., 
1901, ii, 484) for detecting methylpentosans is the most sensitive. 
If other hydrocarbons of the hexose group are present in addition 
to methylpentosans and pentosans, the spectroscopic determina- 
tion of methylfurfuraldehyde in Oshima and Tollens’s method needs 
some skill, as hydroxymethylfurfuraldehyde derived from hexose 
will also be found, and its absorption spectrum closely resembles 
that of methylfurfuraldehyde. The authors describe an improved 
method depending on the fact that hydroxymethylfurfuraldehyde 
can be destroyed completely by distillation with hydrochloric acid. 
Three to five grams of the sample are distilled according to Kroéber 
and Tollens’s method (compare A., 1902, ii, 288, 537). When the 


volume of the distillate reaches 300 c.c., 100 c.c. of it are taken 
and subjected to a second distillation. When 30 c.c. of liquid have 
distilled, an equal amount of the first distillate is run into the 
distilling flask by means of a separating funnel. This procedure 
is repeated until the whole of the first distillate has been added; 


the distillation is then continued with additions of hydrochloric 
acid (D 1°06) in the same manner until the total volume of dis- 
tillate amounts to 400 c.c. To 5 c.c. of the second distillate, an 
equal volume of concentrated hydrochloric acid is added, and then 
a small quantity of a solution of phloroglucinol in hydrochloric 
acid (D 1-06). After five minutes or more, the precipitate 
of phloroglucide is filtered off and the absorption band of methyl- 
furfuraldehyde determined in the filtrate. 8. H. 


Sudan III. and the Detection of Fat. V. H. Morrram 
(Proc. Physiol. Soc., 1918, xviii—xix, J. Physiol., 52; from 
Physiol, Abstr., 1918, 3, 162—163).—For the detection of fat in 
physiological mixtures, 1 gram of the powdered solid is shaken 
with 10 c.c. of a saturated solution of Sudan III in 70% alcohol. 
The colour of the filtrate is compared with that of the control 
(1 gram of fat-free starch, etc., similarly treated). If the filtrate 
is markedly lighter in colour, more than 0-04% of fat is present. 
For the detection of fat in milk, the curd is treated with acetic 


acid and filtered; the contents of the filter are treated as above. 
S. B. 8. 


Estimation of Anthraquinone. Harry F. Lewis (J. Ind. 
Eng. Chem., 1918, 10, 425—426).—Anthraquinone mixed with 
large amounts of anthracene or phenanthraquinone may be 
estimated by boiling the mixture with an excess of 5% sodium 
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hydroxide solution and zinc dust ; the reduction product is soluble 
in alkaline solution, and is separated from the insoluble substance 
by filtration. Re-oxidation occurs when the filtrate is shaken with 
air, and the resulting anthraquinone is then collected, dried, and 
weighed. W. P. S. 


Analysis of Commercial ‘‘Saccharin.’"’ Estimation of 
oBenzoylsulphonimide from the Ammonia Produced by 
Acid Hydrolysis. H. Droop Ricnumonp and CuarLes ALFRED 
Hitt (J. Soc. Chem. Ind., 1918, 37, 246—249r).—The various 
methods available for the analysis of “saccharin” are criticised. 
It is shown that Reid’s hydrochloric acid method (A., 1899, ii, 581) 
is accurate but rather troublesome. Proctor’s method (T., 1905, 
87, 242) tends to low results; it is insufficiently described and 
leads to discrepancies between analyses. By increasing the time 
of hydrolysis to four hours or the strength of the acid to 1°5.), it 
becomes trustworthy. The following method is recommended. 
The “saccharin” is boiled for two minutes with 10 c.c. of 7°5.V- 
sodium hydroxide to expel free ammonia, and then for fifty 
minutes with 15 c.c. of 10N-hydrochloric acid, using an efficient 
reflux condenser. The liquid is cooled and 75 c.c. of cold water are 
added; 15 c.c. of 7:°5N-sodium hydroxide are added, and the 
ammonia is distilled into 20 c.c. of 0°2N-hydrochloric acid. The 
excess of acid is then,titrated with 0°1.V-alkali, using methyl-red 
as indicator. J. F. 8. 


Identification of the Cinchona Alkaloids by Optical- 
crystallographic Measurements. Epcar T. WuHeErry and 
Euias Yanovsky (J. Amer. Chem. Soc., 1918, 40, 1063—1074).— 
Cinchonine, cinchonidine, quinine, and quinidine are separately 
crystallised from alcohol or benzene, and the crystals are optically 
examined under the microscope in ordinary light and in parallel 
and in convergent polarised light; the refractive indices are 
measured by the immersion method in solutions of potassium 
mercuric iodide and glycerol of known indices. Tables of the data 
thus obtained are given. It is shown that the individual alkaloids 
in a mixture of the four can be identified by the data, and a 
description is given of the application of the method to the identifi- 
cation of the alkaloids in a medicinal preparation. [See J. Soc. 
Chem. Ind., 529a.] C. 8. 


Colorimetric Estimation of Brucine in Presence of 
Strychnine. A. Woper (Zeitsch. angew. Chem., 1918, 31, i, 124). 
—The drawback of Dowzard’s colorimetric method of estimating 
brucine in presence of strychnine (P., 1902, 18, 220) is that the 
coloration fades with varying velocity according to the concentra- 
tion of the alkaloid solution. The strong nitric acid used for the 
reaction also affects the strychnine, producing a yellow coloration. 
The method may be rendered trustworthy by using a mixture of 
equal volumes of strong nitric acid (D 1:4) and 20% sulphuric 
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acid as the reagent, and adding a small amount of a saturated 
aqueous solution of potassium chlorate immediately after the 
reaction. The standard brucine solutior used for the comparison 
should contain 0°1 gram of strychnine. [See also J. Soc. Chem. 


Ind., 441a.] C. A. M. 


Extraction of Nicotine from Aqueous Sojutions. Kar. 
DANGELMAJER (Chem. Zeit., 1918, 42, 290).—Trichloroethylene is 
a useful solvent for extracting nicotine from its alkaline aqueous 
solution; the extraction is quantitative, and the nicotine may be 
recovered from the trichloroethylene solution by shaking the latter 
with dilute sulphuric acid. Wee @ 


Identification of Novocaine. J. A. Sancnez (Rev. farm. 
Buenos-Ayres, 1917, 699; from Ann. Chim. anal., 1918, 28, 137). 
—A red coloration is obtained when a 0°2% novocaine solution is 
heated with 2 drops of 10% sodium nitrite solution and 3 drops 
of sulphuric acid, then diluted with water and treated with 
Millon’s reagent. This reaction identifies the phenolic nucleus of 
the substance. The ethylic nucleus is identified by the formation 
of iodoform, and the aldehydic nucleus by distilling the substance 
with dilute sulphuric acid and manganese dioxide and testing the 
filtrate with magenta-sulphurous acid reagent. With bromine, 
novocaine yields a yellow precipitate, which dissolves when the 
mixture is heated. We 2. 


The Colorimetric Estimation of Hemoglobin as Acid 
Hematin. Lapistaus Berczetter (Biochem. Zeitsch., 1918, 87, 
23—35).—By means of an Autenrieth colorimeter, hemoglobin can 
be estimated as acid hematin, when a washed suspension of cor- 
puscles is employed. The method cannot, however, be employed 
for determining the amount of hemolysis in, for example, the 
Wassermann reaction, as it is interfered with both by the presence 


of serum and the solution of the antigen in organic solvents. 
8. B. 8. 


toproteases. M. Francesco (Arch. farm. sper. sci. aff., 
1917, 24, 3—22; from Physiol. Abstr., 1918, 3, 165).—From a 
comparative study of nine methods for determining the presence 
of trypsin, the author recommends the gelatin method of Fermi 
as the most delicate and trustworthy. It is fifty times as sensitive 
as the serum and casein methods for the protease of some of 
the pathogenic bacteria. 8. B.S. 


General and Physical Chemistry. 


Comparative Study of the Flame and Furnace Spectra 
of Iron. G. A. Hemsavecu (Phil. Mag., 1918, [vi], 36, 209—230). 
—A direct comparison has been made of the flame and furnace 
spectra of iron by the use of the same dispersion apparatus in the 
two series of observations. In the production of the furnace 
spectrum, finely divided oxide of iron was introduced into an 
electrically heated carbon tube by means of a current of air which 
had previously passed through a glass bulb enclosing an arc burning 
between iron electrodes. 

The furnace spectrum makes its appearance at about 1500°, and at 
this temperature the spectrum is the same as that obtained with an 
air flame burning in coal gas. Up to about 2400°, the flame spectra 
are identical with those given by the furnace at corresponding 
temperatures. This identity suggests that the cause of the emission 
is the same under the different conditions obtaining in the two series 
of observations, and the author supposes that the spectrum is 
directly due to the thermochemical dissociation of iron compounds. 
Above 2500°, the furnace spectrum undergoes a radical change, and 
it is supposed that this is due to the electrical conduction of the 
vapour. 

in contrast with the above parallelism between flame and furnace 
spectra, it is noteworthy that the iron spectrum emitted by iron in 
the inner cone of an air—coal gas flame, the temperature of which is 
less#than: 1700°, contains lines which are entirely absent from the 
flame or furnace spectrum up to 2500°. Some of these lines are 
shown very feebly by an oxy-acetylene flame at a temperature of 
about 2700°, but their intensity is very much less than that of 
the lines in the explosive region of the air—coal gas flame. This 
anomaly in the behaviour of the low temperature Bunsen cone is 
attributed to the affinity of iron for nitrogen, with the formation 
of a nitride. The cause of the emission is accordingly chemical, 
and the chemical excitation at a comparatively low temperature is 
equivalent to that produced by thermochemical excitation at a 
very much higher temperature. In its development, the cone 
emission approaches, in fact, that of the seli-induction spark. 

H. M. D. 


Spectrochemical Notes. I. Polyketo-ccompounds. II. 
Allene and Keten. III. Spectrochemical Practice. K. von 
Auwers (Ber., 1918, 51, 1116—1133).—I. This section discusses 
the influence of the introduction of conjugated carbonyl groups in 
a compound on the refraction and dispersion. As the subjoined 
table shows, the simple conjugation —CO-CO- causes unimportant 
exaltations, which are not much more marked when further 
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carbonyl groups are introduced, but conjugations with an ethylene 
linking of the types —-C:C-C:O, and especially —C:C-—CO-CO-, cause 
very considerable exaltations in refraction and dispersion. 


Formula. a E). E2s—%,. E%,—%,. 
CH,"CO"COMe . +9% 
CO,Et°CO,Et . . 4% 
CH,°CO’CO’CO,Et 
CO(CO,Et), 

CO (CO Ets ovcrcesssccccccccesceses 


(p)OMe’C,H Me’CO'COMe ... 1-27 . / 
(p)OBt'C,HMeCO"COMe 1-46 , 78% 
H,*CO°CO,Et 0-89 46°, 


Sry rrr el 


Most of the above compounds are already well known, but complete 
physical data are recorded in each case, for which the original 
should be consulted. p-Hthoxy-o-tolyl methyl diketone, 
OEt-C,H,Me-CO-COMe, 

appears to be new. It crystallises in glassy prisms, m. p. 63—64°, 
has DP 1:0524, mn. 1°50733, n, 1°51270, n, 1°52888, at 65°, and is 
prepared as follows. 0-Propionyl-p-cresol is ethylated by means 
of ethyl sulphate, the p-ethory-o-tolyl ethyl ketone, m. p. 50—51°, 
is treated with amyl nitrite and hydrochloric acid, and the oxime, 
m. p. 105—106°, is hydrolysed by boiling sulphuric acid. 

II. In this chapter, it is shown that compounds with cumulated 
ethylene linkings exhibit considerable exaltations in refraction and 
dispersion. For example, aa-dimethylallene, CMe,:C:CH,, b. p. 
39—40°5°, has HY, +0°60, HX, 0°59, HX, - 3, + 21%, ES, - 3%, 
18%. This is contrary to Briihl’s rule (Ber., 1907, 40, 1160), but 
is supported by the results obtained by Mereschkowski with s-tetra- 
methylallene and aa-diethylallene (A., 1914, i, 369). The influence 
of adjacent pairs of ethylene linkings is by no means so great as 
that of conjugated double bonds, however; piperylene, 

CHMe:CH:CH:CH,, 
for example, has FS, +1°81, FX, 2°10, FX, - 3, + 53%. 

Ketens have a similar system of cumulated double bonds, 
-—C:C:0, but this system has no special optical influence, as the 
following table shows: 


Formula. 


The polymeride of diethylketen, namely, 1:1:3:3-tetraethyleyclo 
butan-2:4-dione, has ES,+0°27, HS) +025, EFX,-3, +4% 
ES, - 3, +1%, the increments being of the order normally associated 
with the four-membered ring system. 

III. For the determination of the density of molten substances, 
the author recommends an ordinary pyknometer with a portion of 
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one of its capillaries, about 2 cm. long, graduated in millimetres. 
Such an instrument is calibrated for different points along this 
scale, and in an actual determination the position of the liquid 
in the tube is noted. J.C. W. 


Effects of Ring Closure on Spectrochemical Proper- 
ties. I. Saturated Iso- and Hetero-cyclic Compounds, 
Unsaturated Isocyclic Substances, and the Question 
of the Constitution of Benzene. K. von Avuwers (Annalen, 
1918, 415, 98—168).—The author surveys a large field of 
material, and arrives at the following generalisations. Com- 
pounds the molecules of which contain one or more rings (isocyclic 
or heterocyclic) without linkings of any kind are optically normal ; 
only when the ring is under tension do the molecular refraction 
and dispersion exhibit exaltation or depression. The spectro- 
chemical character is unchanged when a saturated side-chain closes 
to form a ring; for example, the pairs o-tolyl methyl] ether and 
coumaran and o-tolyl ethyl ether and chroman are optically 
identical, and the same holds for a large number of other coumarans 
and phenolic ethers. The closure of an unsaturated side-chain to 
a ring causes a weakening of the optical properties, which is the 
more pronounced the more unsaturated is the chain; for example, 
styrene derivatives and indene derivatives, acyclic dienes and cyclic 
dienes, and acyclic trienes and cyclic trienes. Alkyl groups and 
other substituents produce an effect opposed to that of ring closure 
in unsaturated compounds. Exceptions occur to all these general- 
isations. ' 

Contrary to earlier views, double linkings in open and in closed 
chains are not optically equivalent, the spectrochemical effect of 
ryclic double linkings being quite generally slighter than that of 
ethylenic linkings. 

The two physico-chemical methods of investigation, spectro- 
chemistry and thermochemistry, both decide against the view that 
benzene and its hydrogenated derivatives are different in their 
imnermost structure, and all the physical and chemical facts ally 
aves best to a benzene formula containing three double 
linkings. 

The densities and refractive indices of a number of compounds 
have been redetermined, and new determinations have been made 
in the case of a large number of coumarans, chromans, phenolic 
ethers, ketones, and indene derivatives. 

The following substances are new: as.-m-zrylyl ethyl ether, b. p. 
02—203°, Dj 0-9487, mn, 1:50297, np 1:50692, nm, 1-51874, 
4, 152872 at 13°95°; 5-bromo-o-tolyl ethyl ether, b. p. 238—240°, 
DI* 13592, nm, 1:°54387, my 1:54858, m, 1:56186, m, 1-57332; 
‘thory-m-toluic acid, needles, m. p. 200—201°, and its ethyl ester, 
b. p. 274-275°, D¥? 1:0618, 2, 1:51443, n,, 1°51908, n, 1°53259, 
", 154428 at 15°1°; and 1-methyl-ac-tetrahydro-a-naphthol, colour- 
les leaflets, m. p. 88—89°. Cc. S. 
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Quinone-imide Dyes. X. Absorption Spectra of the 
Simplest Triphenyimethane Dyes. [F. Kenrmann and M. 
Sanpoz (Ber., 1918, 51, 915—-922. Compare this vol., i, 311).— 
Tables are given which record the shades of colour and absorption 
spectra of the various series of salts of triphenylcarbinol, its mono, 
di-, and tri-amino-, and mono-, di-, and _ tri-dimethylamino- 
derivatives, the substituents being in the para-positions. It is 
shown that the highest salts in all cases, ranging from the di-acid 
salt of triphenylcarbino! to the tetra-acid salts of magenta and 
crystal-violet, and obtained by dissolving the dyes in concentrated 
sulphuric acid, give pure yellow solutions with practically the same 
absorption band, beginning at about A 480—490 py. J.C. W. 


Quinone-imide Dyes. XI. Absorption Spectra of some 
Amino-derivatives of Naphthaphenazoxonium. F. Kruruany 
and M. Sanpoz (Ber., 1918, 51, 923—928).—The absorption spectra 
of some amino-derivatives of 7:12-naphthaphenoxazine and their 
salts are recorded by tables of curves. The 5-amine is lemon-yellow 
and gives orange-yellow mono-acid salts and dark blood-red di-acid 
salts, all having the para-quinonoid configuration. The 9-amine is 
orange-yellow and gives magenta-coloured mono-acid, greenish-blue 
di-acid, and bluish-violet tri-acid salts. The 5:9-diamine is orange- 
coloured, and its salts are as follow: mono-, violet-blue with red 
fluorescence; di-, orange-yellow; tri-, dark blood-red. The 9-di- 


methylamino-derivative forms violet mono-acid and green di-acid 
salts. . J.C. W. 


Action of Light on Crystals. Frirz Weicerr (Zeitsch. 
Elektrochem., 1918, 24, 222—237).—The extinction of crystals 
and the phototropic changes occasioned by light of short wave-length 
have been examined in the case of 8-tetrachloro-a-ketonaphthalene. 
It is shown that no changes, other than the characteristic colour 
changes, are brought about in the crystallographic properties of 
8-tetrachloro-a-ketonaphthalene by the action of light of short 
wave-length. The axial ratio remains constant even under strong 
illumination. The absorption spectrum of the crystals varies very 
much with the electric vector of the entering plane polarised light. 
When the crystal is not excited, two absorption bands, 395 pp and 
375 uu, are observed if the entering ray is vibrating in the direction 
of the c-axis, but if the entering ray is vibrating in the a-b-plane, 
an end absorption at 420 yu is observed. With excited crystals and 
the entering light in the ec-direction, there is no change in the 
absorption spectrum, whilst in the a-b-plane the absorption is much 
greater, and an absorption band appears in the yellow-green; this 
is due to the phototropic colouring. The absorption spectrum of 
the solutions of #tetrachloro-a-ketonaphthalene in ether and 
benzene shows no characteristic bands, but in the long wave-length 
ultra-violet two obvious steps appear in the same positions as the 
bands observed with the crystals. Hence it appears that the solid 
and dissolved molecules are identical. The effect for an equal 
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quantity of energy when the electric vector is in the c-direction is 
greater than when it is in the a-b-plane, since the absorp- 
tion is greater in the first case than in the second. The light- 
ing up of the crystal by plane polarised yellow light only occurs 
when the electric vector vibrates in the a-b-plane. The maximum 
excitation of §-tetrachloro-a-ketonaphthalene will therefore only 
occur when plane polarised light swinging in the c-direction is 
allowed to fall on it, since-in this case the light produces no 
brightening in the opposite direction. The fact that the coloration 
does not occur in the solution, but only in the crystal, shows that 
the ordered, closely packed orientation of the molecules in the 
crystal is the cause of the effect. The two possible formule for 
-tetrachloro-a-ketonaphthalene are considered in the light of the 
present results, and it is shown that one only is in accord with 
them, namely, that with Cl, in the a-position. és. F..8 


Temperature-coefficients of the Action of Light on the 
Chlorine-Hydrogen Mixture with Monochromatic Light. 
M. Papoa and C. Butrront (Gazzetta, 1917, 47, ii, 6—9).—The 
velocities of the combination of hydrogen and chlorine at 10°, 20°, 
30°, and 40°, and for lights of different wave-lengths, have been 
measured, the mean temperature-coefficients being as follows: white 
light, 1°29; green (A=550—530), 1°50; blue (A=490—470), 1°31; 
violet (A=460 —440), 1°21; ultra-violet (A=400—350), 1°17. 

7. m8, 


History of Substances Sensitive to Light. Borurrau 
(Zeitsch. angew. Chem., 1918, 31, 139—140).—The discovery of 
the colour change of silver salts under the influence of light is stated 
to be mentioned first by Konrad Gessner in 1565 in his work, “‘ De 
omni verum fossilium genere libri aliquot,” and not by Fabricius, as 
erroneously supposed. Gessner describes the darkening of natural 
hornsilver when exposed to light. The later history of the subject 
is traversed. H. J. H. 


The Parent-substance of Actinium, a New Radioactive 
Element of long Life-period. Orro Haun and ’Lise MEirner 
(Phystkal. Zeitsch., 1918, 19, 208—218. Compare Soddy, Cranston, 
and Hitchins, this vol., ii, 211).—The history of the long search 
for the parent of actinium is detailed. The value for the half- 
period of actinium itself, given provisionally by Mme. Curie as of 
the order of thirty years, has been confirmed for an actinium pre- 
paration studied during seven years, as well as for several more 
recently prepared specimens. Early attempts to detect the parent 
of actinium in uranium salts led to no result. In the first successful 
experiment, 21 grams of powdered pitchblende were treated with 
hot concentrated nitric acid. Part of the undissolved siliceous 
residue, mixed with some mg. of potassium tantalum fluoride, was 
treated with hydrofluoric acid, which dissolved it for the most 
part, and the solution, after filtration and evaporation. was 
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evaporated with concentrated sulphuric acid. Concentrated nitric 
acid dissolved most of the residue. The undissolved part was 
mounted on an aluminium sheet (Prep. I), and was found to give 
a-rays, which remained constant for some weeks and then slowly 
increased when the preparation was tested bare. Tested so as to 
cut out the arays of low range, the growth of the radiation was 
much more marked, increasing some sixfold in the course of a year, 
the growth being linear with the time after the first few weeks. 
This indicated that the siliceous residues from pitchblende contained 
the sought-for parent of the actinium, resembling tantalum in 
chemical character and giving a-rays of low range in producing 
actinium, the products of which give a-rays of long range. 

This view was completely confirmed by working with larger 
quantities of rich pitchblende residues obtained from the Chinin- 
fabrik, Brunswick. These residues, after a preliminary treatment 
with hydrochloric acid in presence of a few mg. of tantalic acid, 
and after the addition of a few mg. of thorium nitrate, were treated 
as detailed for Prep. I. The rapid growth of the more penetrating 
a-radiation was confirmed, and the growth of an active deposit also 
found. After three weeks, no active deposit could be detected, but 
after five months an easily measurable quantity was found, and its 
growth thereafter could be followed and the active deposit itself 
shown to be that of actinium. The growth of the actinium emana- 
tion with time was also observed. For the measurement of the 
range of the a-rays and the quantitative study of the growth of 
emanation and active deposit, preparations were worked up by 
Giesel at the Chininfabrik from 1 kilogram of pitchblende residues 
by the method described. The weight was reduced to 16 grams, 
and from this 73 mg., mainly tantalic acid, was obtained as a 
white powder, one thousand times as active as the material from 
which it was separated, and weight for weight forty-six times as 
active as uranium oxide. Assuming that 8% of the uranium atoms 
disintegrating produce “ protoactinium,” the quantity in the 73 mg. 
is that in equilibrium with 86 grams of uranium. 

Concordant measurements of the range of the a-rays gave 
3°314 cm. in air at 0° and 760 mm. (wrongly given in the summary 
and elsewhere as 3°14 em.). From the Geiger Nuttall relation, 
using the values for the constants A and B deduced from observa- 
tions of the range of the a-rays of radio-actinium, the calculated 
half-life period is 180,000 years, but using the values found for the 
a-rays of actinium-X, the half-period calculated is 1200 years. It 
is of interest that in the latter research, Meyer, Hess, and Paneth 
observed for actinium itself a very feeble a-radiation of range 
3°38 cm., which was probably due to admixed proto-actinium. 

Using 45 mg. of the preparation, the growth of the actinium 
emanation was followed for 100 davs, in which time the amount 
increased to thirty times that present at the first measurement 
four days from preparation. After the initial period of gradually 
increasing rate of growth, extending over forty days, due to the 
successive generation of radio-actinium and actinium-X, the growth 
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continued linearly with the time. The growth of the active deposit 
from 9°5 mg. of the preparation was also followed. The active 
deposit showed a sevenfold increase between the first and the third 
month. ' 

Protoactinium is one of the five new radio-elements occupying a 
place in the periodic table hitherto vacant, and the determination 
of its spectrum and atomic weight should be practicable. For each 
1 gram of radium in uranium minerals there should be 60 mg. of 
protoactinium if its life is 1200 years and 9 grams if its life is 
180,000 years. Its atomic weight is either 230 or 234, according as 
the actinium series is derived from uranium-Z7 or uranium-/Z, and 
the former is indicated according to the Fajans generalisation, 
between atomic weight and life-period of isotopes, which makes the 
most probable value for the atomic weight of radioactinium 226. 
Its separation in quantity from pitchblende residue should enable 
purer preparations of actinium to be prepared than have yet been 
got, analogously to the preparation of radiothorium from old meso- 
thorium preparations. It should prove to be a radioactive sub- 
stance, the a-activity of which increases sixfold during the lapse of 


some generations and then remains constant and permanent. 
F. §. 


The Life-period of Radiothorium, Mesothorium, and 
Thorium. ‘Lise Meirner (Phystkal. Zeitsch., 1918, 19, 257—263). 


—Measurements extended over seven years of a, B-, and also 
y-rays of six preparations of radiothorium prepared by electrolytic 
and chemical methods all gave quite linear logarithmic decay 
curves, the half-period for the six preparations varying between 
690 and 698 days, the mean being 696 days=1°905 years, accurate 
to about 1%. 

The life-period of mesothorium-7 was determined by a new method 
from the growth of radiothorium from mesothorium initially quite 
free from radiothorium. Mesothorium as free as possible from 
radium was prepared from mantle-ash by the firm of Knéfler and 
Co., Plétzensee, the preparation being crystallised three times at 
fortnightly intervals to remove radiothorium and its products. 
Tested for radium, it was found that only 0°8% of the B-rays and 
0°62% of the y-rays were due to this element, which was corrected 
for. By comparing the curve obtained with theoretical curves 
drawn for various periods of mesothorium, the results were found 
to agree well with a value 6-7 years for the half-period. This new 
value was checked by observation of the decay of the activity of a 
preparation of mesothorium, prepared by Hahn in 1906 and 7:1 
years old at the commencement of the measurements. The period 
again found, 6°7 years, is considerably higher than the value, 5°5 
years, for the half-period of mesothorium commonly accepted. The 
maximum of the a-activity of a mesothorium preparation is calcu- 
lated to be 4-83 years from preparation, and of the y-rays, through 
0°5 cm. of lead, 3°34 years. For preparations of equal a-activity of 
radium and radiothorium respectively in equilibrium with their 
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a-ray products, the y-rays of radium are 1-5 times those of radio 
thorium and 0°9 times those of radiothorium and mesothorium in 
equilibrium. 

The life-period of thorium was calculated by a somewhat elaborate 
method depending on a comparison of the arays of radium and 
thorium preparations under defined conditions, and found to be 
2°37 x 10 years (period of half-change), which is somewhat greater 
than previous estimates—1-°28 (Geiger and Rutherford), 1°86 
(McCoy), 1°5( x 10" years) (Heiman). The above value is reduced 
to 2:16 x 10" years if the just published value for the half-period 
of radium is taken as 1580 years (Hess and Lawson). F. §. 


Radioactivity in Natural Sardinian Materials, with 
Minerogenetic Particulars. Avuretio Serra (Gazzetta, 1917, 
47, ii, 1—5).—A Sardinian porphyritic granite is found to be radio- 
active, its activity being a=0°00010. The activity is shown to be 
due to the presence in the rock of uraniferous biotite; the biotite 
has been subjected to the action of water which has previously 
traversed strata of uraniferous mica, the thickness of the latter 
determining the greater or less radioactive power. \/ So 


Abnormality of Strong Electrolytes. II. Electrical 
Conductivity of Non-aqueous Solutions. Jvanenpra CHANDRA 
Guosu (T., 1918, 118, 627—638).—In a previous paper (compare 
this vol., ii, 215) it has been shown that the variation of the con- 
ductivity of aqueous solutions of salts with dilution can be satis- 
factorily accounted for by equations which the author has derived 
from certain assumptions relative to the nature of electro!ytes. It 
is now shown that these equations may be applied with equal success 
to the conductivity of non-aqueous solutions of strong electrolytes. 
In all, some thirty different solvents have been examined with refer- 
ence to the influence of dilution on the conductivity of one or more 
dissolved electrolytes. 

The behaviour of Walden’s “normal electrolyte” (tetraethyl- 
ammonium iodide) can only be explained on the assumption that it 
at first undergoes polymerisation and then ionises as a ternary 
electrolyte in accordance with the equation (NEt,I),=2NEt," +I," 
or (NEt,I),=(NEt,)."" + 21’. 

From his observations on the conductivity of tetraethylammonium 
iodide in different solvents, Walden found that the product of the 
dielectric constant (7) and the cube root of the dilution (V), for 
which the degree of ionisation has a common value, is the same for 
all solvents. In other words, )./V is independent of the nature 
of the solvent. It is shown that this empirical relation follows at 
once from the author’s equations, in which p,/u,- represents, how- 
ever. the activity coefficient and not the degree of ionisation in the 
Arrhenius sense. H. M. D. 


Electromotive Behaviour of Oxygen and its Anodic 
Evolution below the Reversible Oxygen Potential. G. Grusr 
and B. Dutx (Zeitsch. Elektrochem., 1918, 24, 237—-248).—With 
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the object of ascertaining the nature of the process occurring on 
an anodically polarised platinum electrode during the evolution of 
oxygen, the authors have measured the oxygen potential on such 
an electrode which at the same time is polarised by a measured 
direct current and an alternating current. The latter acts in the 
same way as a depolariser of measured strength. Series of measure- 
ments are recorded for alternating currents up to 4°0 amperes and 
current densities up to 0°287 ampere per sq. cm. All measurements 
were made at 20° and in 2N-sulphuric acid. A further series of 
measurements is recorded for N-sodium hydroxide for depolarising 
currents up to 5°0 amperes and 0°358 ampere per sq cm. current 
density. It is shown that the depolarising action of the alternating 
current is due to the reduction of a platinum oxide by the cathodic 
component. If the alternating current is slowly increased in 
strength along with a steady direct current, the oxygen potential 
(that is, the anode potential) falls below the value for the reversible 
formation of oxygen. The potential curve obtained from the 
measurements falls into three parts which are separated by inflec- 
tion points. The highest of these curves corresponds with 
¢=2°0—1°5 volts, the next to e,=1°5—1°23 volts, and the lowest 
with e,=1'23—1-0 volts. This compels the assumption that the 
electromotive activity of oxygen above its equilibrium potential 
causes the formation of two different platinum oxides. The oxide 
which is active over the region e,=2°0—1°5 volts is unknown and 


is higher than PtO,. In the region e,=1°5—1°23 volts, the dis- 
solved oxide PtO, brings about the evolution of oxygen, whilst 
below 1°23 volts the evolution of oxygen is due to the reaction 
H,0,+O —> H,O+0O,. The hydrogen peroxide necessary for this 
change is produced by alternating current on the anode. The most 


probable value for the oxygen potential is given as e,= + 1°23 volts. 
J. ¥. B. 


Kinetics of Reactions with Electrolytes in Homogeneous 
Systems. Rup. Weascueimper (Monatsh., 1918, 39, }5—86).—A 
theoretical paper in which the kinetics of the various types of reac- 
tions with electrolytes are discussed. Replaceable electrolytes are 
characterised as those which have the same type of formule, 
are not ionised in stages, have the same dissociation constant, 
have either a common ion and only one unlike ion, or are 
binary electrolytes. In the case where all the electrolytes are 
replaceable, it is shown that they have the same degree of dissocia- 
tion, and this depends on the total concentration of the electrolytes 
only. With electrolytes having dissimilar ions, the degree of dis- 
sociation does not depend on the electrolyte, but on the nature of 
the ion-forming radicles. If in a reaction only non-electrolytes and 
replaceable electrolytes are present, then the degree of dissociation 
does not change if the total concentration of the electrolytes does 
not change. In general, the course of an electrolytic reaction is 
diferent in accordance with whether a separation of electrolyte 
eurs or not. A statement is evolved which represents the change 
in dissociation of a non-replaceable electrolyte, in the presence of 
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replaceable electrolytes, during the course of a _ reaction 
with constant total ion concentration. The relationship between 
the velocity constant, as obtained from the law of mass 
action, and the course of the reaction is examined for the 
case where only one electrolyte is active (1) as_ relating 
to the undissociated molecule, and (2) either as relating to 
all the ions or only to one ion of a given molecule. The case of 
simultaneous reactions with a single electrolyte, and reactions with 
two electrolytes are also considered. The regularities found in 
these cases are illustrated by means of well-investigated reactions. 
In the case of the barium catalysis of Abel and the cation catalysis 
of Holmberg, it is shown that the formule obtained are quantita- 
tively accurate, despite the presence of strong electrolytes. It is 
clearly shown that the electrolytic dissociation theory is not only 
not disproved by chemical kinetics, but is strongly supported. 
Further, the view of the overwhelming importance of the ionic 
condition in bringing about chemical reactions must be very much 
restricted. It is also shown on what conditions the divergencies 
from the laws of chemical kinetics depend, and also how the sensi- 
tiveness of kinetic calculations depends on uncertainty of the value 
of the degree of dissociation. J. F. §. 


Electrochemical Behaviour of Molybdenum and some 
Molybdenum Compounds. Kuno Worr (Diss. Tech. Hochschule 
Aachen, 1918, 38 pp.; from Chem. Zenir., 1918, i, 608—609).— 
For the electrolytic estimation of molybdenum, the metal is 
separated in the form of the hydrated sesquioxide, and is then dried 
and converted into the trioxide by ignition at 425°; sublimation 
occurs at 450°. The separated sesquioxide or hydroxide has an 
electrolytic and at first a pseudo-metallic conductivity. On account 
of the poor yield, the electrolytic preparation of hydrated molyb- 
denum sesquioxide is not practicable. Pure molybdenum, freezing 
point 2250°, D 8°95, prepared from the commercial metal, can be 
formed into sticks without pressure, treatment with a current of 
hydrogen for five to six hours at 2250°, however, being necessary 
for the reduction of included oxides. Pure molybdenum free from 
oxide is converted by chlorine into black, deliquescent molybdenum 
pentachloride, which on treatment with hydrogen at 250° yields 
the deep brownish-red, amorphous trichloride; this, when heated 
in a current of carbon dioxide, decomposes gradually with forma- 
tion of the volatile tetrachloride and the refractory pale yellow, 
amorphous dichloride; the lower chlorides of molybdenum are much 
more stable than the higher towards air and water. In the pre- 
paration cf the dichloride from molybdenum, it is important to 
exclude every trace of oxygen, because when heated in air the 
dichloride gives a cloudy white sublimate and a black residue of 
oxide. The dichloride gives yellow solutions in aqueous sodium hydr- 
oxide or potassium hydroxide, which deposit the black dihydroxide 
when boiled. The alcoholic solution conducts the electric current, 
the molecular conductivity increasing on dilution; hydrogen and 
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the oxychloride, Mo,(OH),Cl,, and sometimes molybdenum, are 
liberated at the cathode, whilst acetaldehyde and ethyl chloride are 
formed at the anode. By combination with an alcoholic calomel 
electrode, the electrolytic potential for molybdenum/molybdenum 
dichloride dissolved in alcohol has a value 0-552 volt referred to 
the hydrogen electrode as zero. In the potential series molybdenum 
falls between mercurous mercury and tervalent antimony. The 
alteration of the potential with dilution corresponds only qualita- 
tively with Nernst’s formula. D. F. T. 


Electric Nebulz of Antipyretica. H. Zwaarpgemaker and 
H. ZeenuisEn (Proc. K. Akad, Wetensch. Amsterdam, 1918, 20, 
1272—1277).—The electric charge which is developed when a solu- 
tion of an odorous substance in water is sprayed (Zwaardemaker, 
A., 1917, ii, 63; see also Backman, A., 1917, i, 498) is also produced 
by solutions of other substances, odorous or odourless, such as 
saponins, glucosides, alkaloids, antipyretica, and other physiologically 
active substances. In order to produce the electric phenomenon, 
the substance, added to water and sprayed with it, must satisfy 
certain conditions: (1) it must be soluble in water; (2) it must 
lower the surface tension; (3) it must volatilise when spread over 
a large evaporation area. Inorganic acids and salts, glycerol, 
sugars, dextrin, lecithin, and albumin do not produce the pheno- 
menon. 

A saturated aqueous solution of the antipyretic alkaloids, 
quinine, quinidine, cinchonine, cinchonidine, etc., sprayed under 
an over-pressure of 2 atmos., charges positively a screen at a distance 
of about 25 cm., the air around it and at some distance from it 
being charged negatively. The effect is less pronounced than that 
caused by odorous substances. 

The charge produced by salicylic acid and its derivatives varies 
from zero in the case of insoluble phenyl and benzyl salicylates to 
a moderate effect with salts of salicylic acid and to effects 
caused by salicylic acid and its liquid derivatives, which are 
sometimes stronger than those due to typical odorous sub- 
stances such as camphor. The salts owe their electrifying power 
to the anion; the cation lessens the charge of the nebula. The 
optimal electrifying power of salicylic acid is produced by a milli- 
normal solution. 

The third group of antipyretica examined comprises quinoline 
derivatives, pyrazoles, and paminophenols. The electric pheno- 
menon is produced by pyramidone, phenacetin, and citrophen with 
moderate intensity, somewhat more strongly by kairine, and is 
extremely distinct in the case of antipyrine, salipyrine, acetopyrine, 
tussol, antifebrin, and euphorine. 

To obtain normal results, the sprayer must be earthed. The 
magnitude of the electric charge is greatly affected by the addition 
of sucrose or sodium chloride to the solution. The charge is always 
increased by the former, but the effect of sodium chloride depends 
o its concentration. C. 8. 
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New Cryoscopic Tube and Method. GiusEPPE Oppo 
(Gazzetta, 1917, 47, ii, 188—199).—The tube described and figured 
differs from the usual form in having a wide side-tube set obliquely 
to the main tube near the bottom of the latter. This tube is closed 
with a stopper, and is used for the rapid introduction of solvent 
and substance. The arrangement is intended more especially for 
working with very hygroscopic substances. R. V. 8. 


Condition of Substances in Solution in Absolute Sul. 
phuric Acid. VI. G. Oppo and A. Casanino (Gazzetta, 19117, 
47, ii, 200—-232. Compare Oddo and Scandola, A., 1910, ii, 1035). 
—Continuing this investigation, the authors have studied the 
behaviour of thirty-one organic acids dissolved in absolute sulphuric 
acid. In the case of the monocarboxylic acids, such as n-butyric 
acid, the molecular weight observed is a little more than 50% of 
the true molecular weight, indicating that these acids form dis- 
sociated oxonium salts. Among the dicarboxylic acids, oxalic acid 
gives the highest values, exceeding 80% of the molecular weight, and 
the percentages observed increase with the concentration. The 
rest of the acids examined in this series have apparent molecular 
weights which are smaller the more distant the two carboxyls, and 
the figures obtained decrease with the concentration. The con- 
clusions which may be drawn from the experimental] data as to the 
constitution of solvent and solutes are discussed. R. V. 8. 


Condition of Substances in Solution in Absolute Sul- 
phuric Acid. VII. G. Oppo and A. Casa.ino (Gazzetta, 1917, 
47, ii, 232—243. Compare preceding abstract).—This paper deals 
with the behaviour of certain aldehydes, ketones, lactones, and 
anhydrides in absolute sulphuric acid. The aldehydes, ketones, 
and lactones behave like the monobasic acids described in the pre 
ceding paper. Acetic anhydride has 48°9—34°3% of its true mole 
cular weight, succinic anhydride 89°1—68-4%, and _ phthalic 
anhydride 111-7—-89°0%. The variations in each case correspond 
with varying concentrations. R. V. 8. 


The Laws of the Vapour Pressures of Water and of 
other Vapours. Pierro Enrico Brunet (Nuovo Cim., 1917, [vi], 
14, ii, 55—68)—The formula log p=23-08647 —4°5 log T- 
2980-46 /7'—0-002787 + 0°00000282572, where p is the pressure in 
mm. of mercury and 7 is taken to be 273°09+¢#, gives the vapour 
pressure of water more exactly and over a longer range of tempera- 
ture than any of those hitherto proposed. Similar formule are 
given for carbon dioxide and ammonia, and in these cases also the 
agreement with observed values is satisfactory. R. V. 8. 


The Saturated Vapour Pressures of Substances of High 
Atomicity. E. Artis (Compt. rend., 1918, 167, 267—270, Com- 
pare this vol., ii, 294).—The formula given for compounds contain- 
ing more than eight atoms in their molecule is I=7*Z/a, where 
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z=r'T, and formule are given in the cases of pentane, hexane, 
heptane, and octane showing the variations of I with the reduced 
temperature 7. The calculated values are in fairly close agree- 


ment with those observed by Young for these four hydrocarbons. 
W. G. 


The Manipulation of Volatile Substances. III. Atrrep 
Srock (Ber., 1918, 51, 983—989. Compare A., 1917, ii, 442).— 
The following pieces of apparatus are described with diagrams, and 
an account is given of their applications. 

I. An improved form of gas-holder for substances which can be 
condensed by liquid air (ibid.). 

II. (a) An arrangement for filling a tube with a gas or mixture, 
without exposure to the air, and sealing it, for example, a mixture 
of hydrogen bromide, monosilane, SiH,, and aluminium bromide, 
and (b) a simple device, “vacuum tube 
opener,” for breaking the capillary of a 
sealed tube and leading off the gases it 
may contain without exposure to the 
air. 

III. A simple apparatus for analysing 
a gaseous mixture by measuring the 
pressure of the gas left uncondensed at 
different temperatures, suitable for cases 
in which the uncondensable impurity is 
not more than 25%, and is, of course, 
insoluble in the liquefied gas. The con- 
struction of the apparatus is sufficiently 
clear from the annexed diagram, and it 
is used as follows. A suitable volume of 
the gas is admitted into the measuring 
tube over mercury, which is easily done 
without disturbing the column in the 
side-limb, this serving as & manometer. O 
The open end is closed with a good ~~ 
stopper, and the constricted end is then immersed in the 
cooling bath, such as liquid air, and when the levels of the 
mercury columns are steady, the volume of the unabsorbed gas is 
read off and the pressure upon it found from the difference 
in the mercury levels. The temperature of the residual gas will 
not be uniformly the same as the initial gas, for part of it will be 
within the range of the cooling-bath. A sufficiently accurate 
correction may be made by noting the contraction in volume when 
the tube is filled with air and the constricted end is placed in the 
bath, the immersion being to the same depth as in an actual 
analysis. Having now corrected the initial and final volumes to 


V.7.P., the determination of the proportion of unabsorbed gas is 
simple. J.C. W. 


Thermochemical Studies. Danie. Laceriir (J. pr. Chem., 
1918, [ii], 97, 137—140).—As an extension of the earlier paper 


wn. 
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(this vol., ii, 62), it is shown that if Zubow’s experimental values 
are corrected by a divisor 1°00888 instead of 1°007, as suggested by 
Roth, the results thus obtained for n-hexane and n-octane are 
almost identical with those calculated by the author. D. F. T. 


The Characteristic Equation of Fluids. Pirrre Wets 
(Compt. rend., 1918, 167, 293—-296. Compare this vol., ii, 291).— 
A mathematical discussion of the subject. W. G. 


The Characteristic Equation of Fluids. Pierre Weiss 
(Compt. rend., 1918, 167, 364-366. Compare preceding abstract). 
—By combining the equation expressing the law of dilatation (loc. 
cit.) and the general equation Il=a/v for the law of internal 
pressure, the characteristic equation of fluids becomes 

(p-+a/v»)(v—b) =tRP, 
where a, 6, (, and » are constants, and F is the constant of perfect 
gases. Very different combinations of these constants may occur 
for the same substance, but generally the values (=1 and »=2 in 
the region of large volumes, and in that of high densities ¢ is great 
and the co-volume is small. W. G. 


The Molecular Condition of Alloys in the Crystalline 
State and its Relation with the Form of the Equilibrium 
Diagram. G. Masina (Int. Zeitsch. Metallo., 1916, 9, 21—37; 
from Chem. Zentr., 1918, i, 703—-704).—The idea of extensive dis- 
sociation in compounds which over a considerable range of con- 
centration are able to form mixed crystals with the two components 
is not opposed to crystallographic or general considerations ; indeed, 
from the point of view of the phase rule also, dissociation is possible 
in the solid state with such compounds as opposed to compounds 
which are unable to form mixed crystals. A compound which is 
largely dissociated in the solid state and is capable of taking 
only small quantities of the components into solid solution can, as 
an independent crystalline entity, possess a slight solvent power for 
the components only over a small temperature interval in the 
immediate neighbourhood of the temperature boundary of its area 
of existence, for example, of the m. p. A highly dissociated com- 
pound which forms mixed crystals with its components over a wide 
range of temperature must also give rise to homogeneous mixed 
crystals over a large interval of concentration. If, however, the 
crystalline form of a compound possessing very limited miscibility 
is stable in the solid state over a wide range of temperature, the 
compound can be only slightly dissociated, and the extent of the 
possible dissociation is proportional to the breadth of the area of 
existence of the homogeneous crystals. It is thus possible from 
the equilibrium diagram to draw a conclusion as to the molecular 
condition of an alloy, but the decision concerns only the upper 
limit of the degree of dissociation ; an extensive range of solubility 
in the solid state is not trustworthy evidence of extensive dissoci@- 


tion. 
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With compounds which are strongly dissociated in the solid state, 
the maximum in a fusion or transformation curve need not corre- 
spond with the composition of the compound, and the same limita- 
tion holds also for other properties, such as conductivity and its 
temperature-coefficients. The maximum (or minimum) under such 
conditions is only an indication of the existence of a compound. 
These deductions are not applicable to compounds which are stable 
over a wide range of temperature without taking the components 
into solid solution. There is no symmetrical relationship between 


solubility curves and the curves of homogeneous equilibrium. 
mo. 2. TF. 


The Artificial Coloration of Spherolites with Helicoidal 
Winding (Tartrates ‘and Hydrogen Malates). Pau. GauBert 
(Compt. rend., 1918, 167, 368—370).—The spherolites are easily 
obtained, artificially coloured, if a solution of the substance con- 
taining some methylene-blue is evaporated as a thin layer on a 
glass plate. The temperature and velocity of crystallisation have 
a great influence on the production of these spherolites. The 
methylene-blue is in the crystalline state in the spherolites. Good 
results were obtained with ammonium hydrogen malate and the 


hydrogen tartrates of sodium, ammonium, rubidium, and tha!lium. 
W. G. 


Chemical Studies on Physiology. V. ‘‘Soluble’’ and 


“Insoluble '' Colloids, Genuine and Spurious Jellies, 
Protoplasma and Cell Permeability. E. Herzrerp and R. 
Kuincer (Biochem. Zeitsch., 1918, 88, 232—-282).—A theoretical 
paper. The authors distinguish between “soluble” and “in- 
soluble” colloids. They assume that in all cases of solution the 
solute forms combinations with many molecules of the solvent, and 
solutions with all stages between molecularly dispersed and colloid- 
ally dispersed particles exist. The latter form “solub'e” colloids. 
In contradistinction to these, ‘‘ insoluble” colloids exist, which owe 
their dispersion to the adsorption of substances on their surface 
with great affinity for water. To the latter class proteins belong. 
The view of the authors on these substances has been expressed in 
previous papers. Gelatin is regarded as a mixture of polypeptides 
polymerised by means of calcium salts. Jellies are formed from 
colloids with great power of combining with water, and come into 
existence when the whole of the water in the system is accumulated 
on the surface of the colloidal particles. Corresponding with the 
“soluble” and “insoluble” colloids are the “genuine” and 
“spurious” jellies, the former of which only are reversible. The 
authors discuss the application of their ideas to the problems of 
cell permeability and metabolism. 8. B. 8. 


Chemical Equilibria in the Reduction and Cementation 
of Iron. Rupotr Scnenck (Zeitsch. Elektrochem., 1918, 24, 
248—255).—A general résumé of work on the iron—carbon. iron— 
carbon monoxide, and similar equilibria, J. F. 8. 
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Propagation of Flame through Tubes of small Diameter. 
Witiiam Payman and Ricuarp VerNon WHEELER (T., 1918, 113, 
656—666).—In continuation of previous experimeuts on the speed 
of the “uniform movement” during the propagation of flame in 
mixtures of methane and air, observations have been made with 
tubes of smal] diameter. The results obtained show the increased 
cooling effect of the walls of the tube as its diameter is decreased, 
in that the apparent limits of inflammability are narrowed con- 
siderably. It is also found that the speeds of the flames tend 
towards a constant value of about 35 cm. per second as the limit- 
ing mixtures are approached, and it is supposed that this represents 
the slowest speed at which continued propagaticn of flame (“ uniform 
movement’) is possible in mixtures of methane and air. 

Experiments made on the propagation of flame through tubes 
open at both ends, the mixture of methane and air in the tube 
being ignited near one end of the tube, show that the distance 
travelled before vibrations are set up which lead to the extinction 
of the flame depends on the length and diameter of the tube and 
on the composition of the mixture. The distance increases with 
the length and the diameter of the tube and diminishes as the 
percentage of methane in the mixture approaches that correspond- 
ing with the maximum speed of propagation of the flame (9°5—10% 
methane). In consequence of these relations, it follows that a 
length of tube the diameter of which is small enough to prevent 
the passage of flame in the mixture which corresponds with maxi- 
mum speed of flame propagation may fail to do so when the 
mixture contains a smaller proportion of methane. 

Further experiments described have reference to the propagation 
of flame through short lengths of narrow brass tubes from vessels 
filled with inflammable mixtures. The explosion vessels, consist- 
ing of tubes 2 cm. in diameter and of different lengths, contained 
10% mixtures of methane and air. The mixture was ignited near 
the closed end, and the speed with which the flame reached the 
narrow brass exit tube was varied by varying the length of the 
explosion tube. The results obtained with brass tubes from 4 to 
8 mm. in diameter, and with explosion vessels varying in length 
from 10 to 40 cm., show clearly that the increased speed of pro 
pagation of the flame reduces considerably the protection which 
is afforded by the narrow brass exit tubes. H. M. D. 


Relative Activities of Methyl, Ethyl, and »-Propyl] Iodides 
with Sodium a- and £-Naphthoxides. Henry Epwarp Cox 
(T., 1918, 118, 666—674).—The rate of the reactions between the 
alkyl iodides and sodium a- and A-naphthoxide in ethyl-alcoholic 
solution has been measured at 40°. For equivalent quantities of 
the reacting substances, the course of the reaction is satisfactorily 
represented bv the equation for a bimolecular change. The magni- 
tude of the velocity-coefficient increases, however, with the dilution 
of the original solution. The coefficient k, for dilution v can be 
expressed in the form ky=k,+alogv. This equation holds for 
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ethyl and n-propyl iodides at least as far as v=40. For methyl 
iodide, the relation holds up to v=10 in the case of sodium 
a-naphthoxide and to v=7 for the B-naphthoxide. At higher dilu- 
tions, methyl iodide reacts more rapidly than would be expected 
from the empirical formula. 

The reactivity of the iodides decreases with increase in the weight 
of the alkyl group. Sodium a-naphthoxide is more reactive than 
the B-compound. H. M.D. 


The Law of Action of Sucrase: Hypothesis of an Inter- 
mediate Compound. H. Corin and (Miiz.) A. Cuaupun (Compt. 
rend., 1918, 167, 338—341).—When the sucrose is in excess with 
respect to the sucrase, the weight z of sugar hydrolysed in a time 
t is proportional to the quantity of sucrase m and independent of 
the initial concentration a of the sucrose. The velocity of 
inversion, at first constant, diminishes until the excess of sucrose 
has disappeared, at which point the value of the quotient 
(dx/dt)/(a—2z) remains constant. If, on the other hand, the 
sucrase is in excess with respect to the sucrose, the rate of inversion 
is proportional to a and independent of nm, and the velocity of 
hydrolysis, constantly decreasing, is such that the quotient 
(dz/dt)/(a—z) remains constant throughout. These results are 
in accord with Brown’s hypothesis as to the formation of a com- 
pound between the sugar and the enzyme (compare T., 1902, 81, 
373). W. G. 


Influence of Foreign Substances on the Activity of 
Catalysts. V. Experiments with Palladium Hydrosol in 
the Presence of the Hydroxides of Iron, Copper, and Zinc. 
C. Paan and Wiinetm Hartmann (Ber., 1918, 51, 894—906. 
Compare this vol., ii, 303).—Ferric hydroxide is peptised to a 
certain extent by sodium protalbinate, but the amount of iron 
taken up is lessened by the addition of sodium hydroxide. Freshly 
precipitated ferric hydroxide does not hinder the catalysis of mix- 
tures of hydrogen and oxygen by palladium hydrosol, protected by 
sodium protalbinate, nor does it suffer reduction under such con- 
ditions. 

Cupric hydroxide is taken up by sodium protalbinate to a fairly 
considerable extent, and free sodium hydroxide enhances the 
peptisation. More concentrated cupric hydroxide hydrosols than 
have hitherto been described can therefore be made (compare A., 
1906, ii, 358). Freshly precipitated cupric hydroxide lowers the 
activity of palladium hydrosol towards hydrogen ard oxygen mix- 
tures, but large quantities would be necessary to spoil the catalyst 
entirely. With colloidal cupric hydroxide, however, the activity 
of the catalyst actually increases for a time, but then falls off 
rather rapidly. In both cases the falling off is not regular, for 
after some time a slight recovery sets in, followed again by further 
loss of activity. 

Zine hydroxide is also peptised ie sodium protalbinate. This 


ii. 358 ABSTRACTS OF CHEMICAL PAPERS. 


depresses the activity of palladium hydrosol during the first hour 
of an experiment to about half the normal, but a remarkable 
recovery then sets in, and the catalyst actually becomes slightly 
more active than usual, athongh it still contains colloidal zinc 
hydroxide. J.C. W. 


Inhibition of Foaming. Cyrus H. Fisxe (J. Biol. Chem., 
1918, 85, 411—413).—From a consideration of the manner of 
action of substances which inhibit foaming, the author draws the 
conclusion that the chief properties contributing to the efficiency 
of an organic liquid as a foam inhibitor are as follows: high surface 
activity, high surface tension, high interfacial tension, low solu- 
bility, and low volatility. A substance which possesses these 
characteristics is isoamyl isovalerate (or a mixture of this substance 
with isoamyl alcohol). To prepare the reagent, 28 c.c. of 
anhydrous isovaleric acid, 30 c.c. of isoamyl alcohol, and 1 c.c. of 
concentrated sulphuric acid are boiled together for one hour under 
a reflux condenser. The resulting ester is carefully freed. from 
acid by shaking with sodium carbonate and then well washed with 
water. It may be used at once or after distillation. An altern- 
ative method of preparation is to oxidise isoamyl alcohol with 
potassium dichromate and sulphuric acid; the product contains 
some isovaleraldehyde, which can, however, be removed by shaking 
with sodium hydrogen sulphite solution. H. W. B. 


A Simple Gas Generator. Bruck (Chem.-techn. Woch., 1917, 
1, 246; from Chem. Zentr., 1918, i, 690).—A small generator 
working on the same principle as Kipp’s apparatus is constructed 
from a wide glass tube by fitting it internally near its closed end 
with a perforated shelf of rubber or similar material. The neck 
of the tube is fitted with a cork; through this passes a test-tube 
to which has been sealed concentrically a narrow glass tube, 
this glass tube reaching through the shelf to the bottom of the 
wide containing tube. For the generation of hydrogen, zinc 
is placed on the shelf and hydrochloric acid introduced at the 
mouth of the test-tube; the acid flows through the test-tube and 
its extension into the end of the wider tube, and then rises until 
it passes through the shelf to the zinc. D. F. T. 


Aspirator. J. M. Joutrn (J. Ind. Eng. Chem., 1918, 10, 632).— 
A large glass bottle, serving as the reservoir, is closed by a cork 
carrying three tubes; one of these is the inlet or outlet for the gas, 
another is used as a siphon for emptying the water from the bottle 
when this is full, whilst water is admitted through the third tube 
so that the gas may be forced out. The water enters through a 
narrow jet in a wide tube fitted at the top of the third tube, the 
wide tube being provided with a side-tube which carries off any 
excess of water. W. P. §. 


Safety Valve. E. Rirrennouse (J. Ind. Eng. Chem., 1918, 10, 
633).—A short length of glass tube has a small bulb at its lower 
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end and a narrow central tube is sealed to the inner wall and 
extends almost to the bottom of the bulb; a globule of mercury 
in the bulb seals the lower end of the central tube. When this 
piece of apparatus is inserted in a hole in a cork closing a flask, 
air may enter through the central tube, bubble through the 
mercury, and enter the flask through a small opening in the wall 
of the tube above the bulb. The valve is useful when ammonia 
is being distilled and absorbed in standard acid; air is admitted 
to the flask during any temporary decrease in pressure in the latter, 
thus preventing the standard acid from being drawn into the flask. 
Vapours cannot escape through the valve outwards owing to the 
mercury rising in the central tube. W.P.S. 


Filtration Apparatus. F. Hirre: (Zeitsch. Nahr. Genussm., 
1918, 35, 444—-445).—An apparatus for filtration under reduced 
pressure consists of a rectangular specimen jar without a neck and 
having a square, overlapping lid. The jar is laid on its side, and 
in the upper side are bored two holes, one for receiving the stem 
of a funnel or filter tube and the other a tube provided with a 
three-way tap and connected with a pump. The vessel (beaker, 
flask, ete.) in which the filtrate collects is placed in the jar beneath 
the stem of the funnel. The apparatus enables the filtrate to be 
collected directly in a vessel, in which it may be subjected to any 
further treatment, and transference from a filter-flask is avoided. 


W. P. S. 


Ultra-filtration of Small Quantities of Liquid by Centri- 
fugal Force. D.J. pe Waarp (Arch. Néerland. Physiol., 1918, 2, 
530—533).—The apparatus consists of a thick glass tube about 
60 em. long and 1 cm. bore separated from a similar tube, closed 
at its distal end, by a nickel disk pierced with openings about 
2mm. in diameter. The membrane is placed on the disk, and then 
the tubes are pressed firmly on to the disk by means of a screw cap 
and collars attached to the tubes. The whole apparatus now 
resembles a test-tube divided into an upper and a lower portion 
by the disk supporting the membrane. A minute hole is pierced 
in the side of the lower tube just below the collar to allow of the. 
escape of air. The liquid to be filtered is poured on the membrane, 
and the apparatus then placed in a centrifugal machine. If the 
number of revolutions per minute is about 3000, the filtration 
pressure is about 6 atmospheres per sq. cm. The membrane may 
be of animal origin, or prepared from celloidine or other material 
by Walpole’s method. During centrifugalisation, the lower tube 
should be protected by an outer tube of copper, the intervening 
space being filled with oil. H. W. B. 


New Form of Ultra-filter. Some of its Uses in Bio- 
logical and Synthetic Organic Chemistry. Puitip Apo.px 
Koper (J. Amer. Chem. Soc., 1918, 40, 1226—1230).—Quantita- 
tive dialysis has hitherto been impossible on account of the extreme 
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dilution of both filtrate and residue caused by the dialysing water. 
Through the discovery that all semipermeable membranes per- 
vaporate (Kober, A., 1917, ii, 295), the difficulties of ultra-filtra- 
tion by dialysis have been completely overcome. An apparatus, 
consisting essentially of a dialyser with automatic water supply 
connected by a siphon to a pervaporator, is figured and described. 
Its action depends on pervaporating both the dialysate and the 
diffusate solutions during dialysis, whereby quantitative dialysis 
is rendered possible. 

The author gives a few examples showing that in biological or 
synthetic work humus material or highly coloured by-products, 
which cannot be removed by charcoal, are rapidly or completely 


removed by ultra-filtration. [See also J. Soc. Chem. Ind., October.| 
C. 8. 


Device to ensure Tight Connections between Glass and 
Rubber Tubing. C. C. Kipurnerr (J. Ind. Eng. Chem, 1918, 10, 
631).—A piece of stout string is tied round the joint and is 
tightened by slipping a piece of metal wire between the string and 
rubber, and twisting the wire until the string is quite tight; the 
ends of the wire are then bent round the tube. We ee & 


Inorganic Chemistry. 


Enrichment of Iodine during its Purification. Francesco 
Lenct (Boll. chim. farm., 1918, 57, 121—123).—In the purifica- 
tion of iodine, sublimation removes most of the cyanogen iodide, 
which sublimes first, and also the bromine and moisture, and 
sublimation in presence of potassium iodide gets rid of chlorine and 
bromine. Loss of iodine during the purification may be avoided 
by treatment based on the results obtained by Tarugi (this vol., 
-ii, 203). [See, further, J. Soc. Chem. Ind., 579a.] a6 a Be 


The Theory of Transmission of Oxygen. Eb. Justiv- 
MvueELLER (J. Pharm. Chim., 1918, [vii], 18, 17—18).—Certain 
metallic salts, particularly copper salts, behave as anaeroxydases, 
and the authors conclude that these substances have secondary 
valencies having the power to take up oxygen and to transmit it 
at once under suitable conditions. Anaeroxydases and copper salts 
behave alike in the oxidation of guaiacum resin in the presence of 
hydrogen peroxide. W. P. S. 


Reduction of Sulphuric Acid by Carbon Monoxide. Jar. 
MILBavER (Chem. Zert., 1918, 42, 313—315).—At 250°, sulphuric 
acid is reduced by carbon monoxide according to the equation 
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H,SO,+CO=CO,+S0,+H,0; about 25 mg. of sulphur dioxide 
are produced per hour when carbon monoxide is passed at the rate 
of 0°6 litre per hour through a layer of sulphuric acid 9°5 cm. in 
height. The reaction proceeds as long as the strength of the 
sulphuric acid does not fall below 91%, and is accelerated by the 
presence of certain catalysts, such as palladium, iridium, mercury, 
selenium, silver, gold, tin, ete. Platinum, osmium, and copper 
sulphate do not affect the rate of the reaction. W. P.S. 


Preparation and Testing of Pure Arsenious Oxide. 
Rospert M. Cuapin (J. Ind. Eng. Chem., 1918, 10, 522—524).— 
Ordinary arsenious oxide is boiled for about one hour with a 
quantity of water insufficient to dissolve the whole of it, the solu- 
tion filtered while hot, the filtrate concentrated until arsenious 
oxide begins to precipitate, and the solution again filtered. The 
separated oxide is tested for antimony by dissolving a portion in 
ammonia, adding hydrogen sulphide, boiling the mixture, and then 
cooling in ice-water; a turbidity is obtained if more than 0°15% of 
antimony trioxide is present, and in such case the arsenious oxide 
must be treated further as described. The purification depends 
on the fact that antimony, if present, is absorbed almost completely 
by the solid arsenious oxide which remains undissolved in the 
aqueous solution. The final crystallisation of the pure arsenious 
oxide is best made from a slightly hydrochloric acid solution, and 
the product is then sublimed. [See, further, J. Soc. Chem. Ind., 
October. | W. P. 8. 


Silicon Hydrides. V. Decomposition of Silicon Hydrides 
by Water. Action of Hydrogen Bromide on Monosilane. 
AtrreD Stock and Cart Somresx1 (Ber., 1918, 51, 989—996. 
Compare A., 1916, ii, 319; this vol., ii, 110, 111).—In the first 
communication on the silanes, it was reported that they suffer 
decomposition into silicic acid and hydrogen when left for a few 
hours in contact with water. It is now found that this reaction 
is largely conditioned by the alkalinity of the glass apparatus, for 
in quartz vessels, or with slightly acidified water practically no 
change takes place during several days. 

This stability of the hydrides may be made use of in analysing 
mixtures of the three gases, monosilane, hydrogen bromide, and 
bromomonosilane. The last-named gas reacts immediately with 
water to form the gas disiloxane and hydrobromic acid, thus: 
2SiH,Br + H,O=(SiH;),0+2HBr. After two or three hours, the 
new gas reacts further to give hydrogen, thus: (SiH;),0+H,O= 
Si0,+3H,. If the volume of the mixture is a c.c., the volume 
after the initial contraction is 6 c.c., and the final volume after 
the production of hydrogen is ¢ c.c., then c—b gives the volume 
of SiH,Br and a—b—4(c—b) the volume of HBr. 

From the point of view of carbon chemistry, a remarkable reac- 
tion of the silicon hydrides has now been discovered. Monosilane, 
for example, reacts very readily with hydrogen bromide in the 
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presence of aluminium bromide, according to the equations 
SiH,+HBr=SiH,Br+H,, SiH,+2HBr=SiH,Br,+2H,, ete. In 
one experiment, which is fully described, 207 c.c. of monosilane and 
188°8 c.c. of hydrogen bromide were heated for three hours at 100° 
in a sealed tube of 700 c.c. capacity, on the walls of which a little 
aluminium bromide had been deposited by sublimation, when 86-7 
c.c. of monosilane, 52-5 c.c. of SiH,Br, and 67°8 c.c. of SiH,Br, were 
obtained from the product, practically all the hydrogen bromide 
having disappeared. This method is consequently better than 
direct bromination for the preparation of the lower bromides. 

The apparatus employed is described in another paper (see this 
vol., ii, 353). J.C. W. 


Melting Points of Cristobalite and Tridymite. J. B. 
Fercuson and H. E. Merwin (Amer. J. Sci., 1918, [iv], 46, 
417—426).—Cristobalite prepared by heating clear quartz crystals 
for 144 hours at 1300—1400° melts at 1710°+10°. 

Tridymite grains selected from the cristobalite mass were con- 
verted into cristobalite at 1667—-1677° without melting. Two speci- 
mens of natural tridymite (one from Nevada and one from Mexico) 
both melted sharply at 1670°+10°. The results confirm those of 
Fenner (A., 1913, ii, 133), showing that the region of stability of 
cristobalite is above that of tridymite. [See, further, J. Soc. Chem. 
Ind., 546a.] A. B.S. 


A Supposed Fusion of Carbon by O. Lummer. M. La Rosa 
(Gazzetta, 1917, 47, ii, 19—31).—The author criticises Lummer’s 
conclusions (Verfliissigung der Kohle, etc., Braunschweig, July, 


1914), and directs attention to some of his earlier experiments. 
_e HA 


Residual and Extinctive Atmospheres of Flames. Txomas 
Frep Eric Rueap (J. Soc. Chem. Ind., 1918, 37, 274—2781r).— 
Experiments have been made with the flames of a number of 
different gases to determine the amount of oxygen in (1) the “ resi- 
dual atmosphere,” that is, the atmosphere in which the flame, 
burning in a limited supply of air, becomes extinguished, and (2) 
the “extinctive atmosphere,” that is, the mixture of oxygen and 
nitrogen which is just unable to support combustion of the gas. 

The residual atmospheres of flames of the hydrocarbons methane, 
propane, butane, and pentane were found to contain from 15°6% 
to 16°4% of oxygen, the value increasing gradually with the mole- 
cular weight. For cyanogen, the value found was 15°3%, for 
carbon monoxide 10°2%, and for hydrogen 5°7%. The oxygen con- 
tent of the residual or extinctive atmosphere depends primarily on 
the rate of diffusion of the combustible gas into the atmosphere and 
on the complexity of the combustion process. Hydrogen, with a 
high rate of diffusion, a simple reaction, and a high initial rate of 
flame propagation in air, therefore leaves an atmosphere with a 
low oxygen content. 
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For the examination of the extinctive atmospheres, a novel ex- 
perimental method was devised, consisting in feeding a flame with 
a mixture of air and nitrogen which could be varied at will with 
considerable nicety. The mixture which just extinguished the 
flame was taken as the extinctive atmosphere. The oxygen content 
in the case of the hyarocarbons methane to pentane was found to 
be practically constant at 16°3—16°6%, with a constant speed of 
the gas stream and of the current of air-nitrogen mixture. It was 
found, however, that the flame would continue to burn in an atmo- 
sphere containing less oxygen when the atmosphere was supplied 
at a greater speed. Coal gas behaves differently from a pure gas, 
on account of the widely different extinctive atmospheres of its two 
principal constituents, hydrogen and methane. Experiments on a 
mixture of these gases showed that in the presence of an atmosphere 
of low oxygen content the hydrogen burns preferentially. The 
methane under these conditions acts mainly as a diluent, and this 
accounts for the observation that in the case of coal gas the oxygen 
content of the extinctive atmosphere is diminished by increasing 
the speed of the gas stream. E. H. R. 


The Ternary System—Sodium Sulphate, Ammonium 
Sulphate, and Water. The Utilisation of Nitre Cake for 
the Production of Ammonium Sulphate. Harry Meprortn 
Dawson (T., 1918, 113, 675—688).—An account is given of the 
equilibrium relations in the system Na,SO,-(NH,).SO,-H,O at 
temperatures between —20° and 100°. The characteristic features 
of the system, which are illustrated by diagrams of a somewhat 
novel type, are largely determined by the formation of the ternary 
compound Na,SO,,(NH,).S0O,,4H,O, which may exist in contact 
with solutions at any temperature between — 16° and 59°3°. Below 
—16°, the double salt, in contact with solution, is decomposed, with 
the formation of Glauber’s salt and ammonium sulphate, and above 
59°3° it decomposes with the formation of the anhydrous simple 
salts. Other invariant temperatures are -—19°5°, at which 
Glauber’s salt, ammonium sulphate, and ice co-exist in equilibrium 
with saturated solution, and 26°5°, at which the saturated solution 
is in equilibrium with Glauber’s salt, anhydrous sodium sulphate, 
and the double salt. 

The curves which show the influence of temperature on the com- 
position of the solutions saturated with respect to two solid phases 
are distinguished by the fact that the solutions saturated with 
respect to Glauber’s salt and the double salt show a rapid diminu- 
tion in the ammonium sulphate concentration and a rapid increase 
in the sodium sulphate concentration as the temperature rises from 
—16° to 26°5°. On the other hand, solutions saturated with respect 
to anhydrous sodium sulphate and the double salt show a decrease 
in the sodium sulphate concentration and a remarkably rapid 
increase in the ammonium sulphate concentration as the tempera- 
ture rises from 26-5° to 59°3°. 

Between —16° and 20°, the double salt is decomposed by water 
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with the separation of Glauber’s salt, and between 41°5° and 59-3° 
it is similarly decomposed with the separation of anhydrous sodium 
sulphate. These intervals of temperature represent the lower and 
upper transition intervals. 

In virtue of the considerable differences in the values of the ratio 
of ammonium sulphate to sodium sulphate in the saturated solu- 
tions at high and low temperatures, it is possible to separate these 
salts by crystallisation under suitably controlled conditions. A 
method has been devised in which solutions of appropriate con- 
centration are cooled to a temperature of about -—10°, when 
Glauber’s salt separates out, the mother liquors being subsequently 
evaporated at about 100° when pure ammonium sulphate is 
deposited until the ratio of ammonium sulphate to sodium sulphate 
in the hot solution has fallen to a value much smaller than that 


characteristic of the mother liquor from the crystallisation process. 
H. M. D. 


Composition of Lime-Sulphur Solutions. 0. B. Wintze 
(J. Ind. Eng. Chem., 1918, 10, 539—545).—Lime-sulphur solution 
which has been prepared from ordinary commercial lime and 
sulphur, and has been kept for several days, does not contain 
any appreciable amount of hydrogen sulphide, calcium hydro 
sulphide, calcium hydroxyhydrosulphide, or the corresponding salts 
of other metals; free calcium hydroxide is not present. When, 
however, an excess of lime has been used in preparing the lime- 
sulphur solution, or when the latter has been diluted with lime 
water, free calcium hydroxide may be present for a time, but 
gradually disappears. The addition of magnesium sulphate to 
lime-sulphur solution produces a slight increase in the monosulphide 
sulphur and sulphide sulphur contents, whilst the thiosulphate 
sulphur content is not affected; the magnesium replaces calcium, 
magnesium polysulphide being formed and calcium sulphate 
crystallising from the solution. Free sulphur does not appear to 
be present in lime-sulphur solution, and any sulphur which 
separates is derived from the higher polysulphides. The orange- 
red crystals which separate from concentrated lime-sulphur solu- 
tion have the composition 2CaO,CaS,,11H,O, but it is improbable 
that they exist in this form in the solution. [See, further, J. Soc. 
Chem. Ind., October. | W. P. 8. 


Influence of the Temperature of Burning on the Rate of 
Hydration of Magnesium Oxide. Epwarp pre MILLE CampBELL 
(J. Ind. Eng. Chem., 1918, 10, 595—596).—When magnesite is 
ignited at or below 1100°, the resulting magnesium oxide, when 
immersed in water, is hydrated completely within three months; 
if the ignition is made at 1450°, only 70% of the magnesium 
oxide is hydrated in six years. These results show that materials 
containing free magnesium oxide, if ignited at temperatures 
approaching that used in the production of Portland cement, will 
not be hydrated completely, even when immersed continuously in 
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water, until after the lapse of twenty years or more. [See, further, 
J. Soc. Chem. Ind., October.] Wit. & 


The Ternary Systems Lead-Bismuth-Silver and Lead- 
Gold-Silver. Masanaru Goto (J. Coll. Eng. Tokyo, 1918, 9, 
63—114).—In the system lead-gold-silver, no ternary eutectic 
occurs. The temperature of the eutectic falls continuously from 
350° for the lead-silver alloys to 208° for the lead—gold ones. The 
presence of gold reduces the power of silver of holding lead in solid 
solution. No compound is present. In the lead—bismuth-silver 
system, a ternary eutectic occurs containing 0°2% Ag, 43°6% Pb, 
and 56°2% Bi, which melts at 120°. Solid solutions occur in a 
narrow area around the silver corner of the diagram. F.C. Tu. 


Compounds of Lead Fluoride and Chloride with Lead 
Phosphate. M. Amapori (Atti R. Accad. Lincet, 1918, [v], 27, i, 
143—148).—The results obtained in the thermal study of the 
system lead fluoride-lead phosphate (A., 1913, ii, 216) were 
vitiated, owing to the presence in the phosphate both of a slight 
excess of lead oxide and apparently also of traces of another sub- 
stance the nature of which was not determined. The examination 
of this system has now been repeated, the lead phosphate used being 
prepared from the calculated quantities of lead oxide and pyro- 
phosphate, the latter itself being obtained by precipitation of lead 
nitrate with disodium hydrogen phosphate. The results show that 
fused mixtures of lead orthonhosnhate and. fluoride form, on 
solidification, the compound Pb.(PO,)..PbF., which solidifies at 
1098°. This compound and the analogous chloropyromorphite, 
Pb.(PO,).,PbCl,, solidifying at 1156°, correspond in composition 
with the mineral pyromorphite and undergo no transformation 
during cooling. Each of these compounds exhibits little if any 
miscibility with its components. " 2. a = 


Action of Hydrogen Sulphide on Mercuric Bromide. 
GraMBATTISTA Francescut (Boll. chim. farm., 1918, 47, 221—223). 
—The addition of a few drops of an alcoholic solution of hydrogen 
sulphide to an alcoholic solution of mercuric bromide produces 
slight milkiness, mercurous bromide and sulphur being formed: 
H,S+2HgBr.=Hg.Br.+8+2HBr. Addition of a greater pro- 
portion, but not an excess, of the hydrogen sulphide solution causes 
the precipitation of the canary-yellow double salt, 

2H¢gS.HgBr, (?Hg{[S:HgBr],), 
whilst when excess is added, black mercuric sulphide is precipitated. 
The successive reactions are renresented by the equations: 
(1) H.S+2HeBr,=Ag,Br.+8+2HBr; (2) H,S+3Hg.Br.+38= 
2(2H¢S,HgBr,)+2HBr; (3) H,S+HgS,HgBr,=2HgS + ae 


Recovery of Molvbdic Acid. W. H. Lynas (Met. and Chem. 
Eng., 1918, 169).—The following method is suggested for recover- 
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ing molybdic acid from the filtrates from phosphorus estima- 
tions. To.the boiling filtrates from 3500 c.c. of ammonium 
molybdate solution, 200 grams of commercial sodium phosphate are 
added. The precipitate is washed by decantation and dried on a 
sand-bath; it is then dissolved in ammonia and the phosphorus 
precipitated by the addition of magnesium nitrate solution and 
filtered. The volume of the filtrate is made up to 3500 c.c. by the 
addition of 1900 c.c. of 1:1 nitric acid. [See, further, 7. Soc. 
Chem. Ind., October. | F. C. Tu. 


Bismuth Tellurides. II. M. Amapori (Atti R. Accad. Lincei, 
1918, [v], 27, i, 131—134. Compare A., 1915, ii, 783).—The 
author has subjected to thermal investigation that part of the 
Bi-S-Te system comprising the compositions of other natural 
sulpho-tellurides, that is, Bi—Bi,Te,-Bi,S,. It is found that the 
single components, Bi, Bi,S;, and Bi,Te;, and the compound, 
Bi,S;,Bi,Tes, separate out from fused mixtures either in the pure 
state or in simple eutectic mixtures; there is no formation of new 
compounds and no miscibility relationships between these sub- 
stances. No phenomena are observed which are attributable to 
the formation of substances analogous to tetradimite, grunlingite, 
or joseite. z- B. F. 


Mineralogical Chemistry. 


Anhydrite in. the Boulders carried by the Lava of 
Stromboli. G. Ponte (Atti R. Accad. Lincei, 1917, [v], 26, ii, 
348—-350).—The mineral has the percentage composition : 


CaO. SO.. BaO. SrO. SiO,. Fe.Q,. 
42-09 57:79 0-04 0-06 traces 0-02 


R. V. S$. 


Analytical Chemistry. 


Calculation of Analytical Results. J. Grossreip (Chem. 
Zeit., 1918, 42, 389—-391).—Tables are given showing the equ: 
valents and analytical factors of a large number of elements, 
inorganic compounds, organic compounds, and acids, sugars, 
alkaloids, etc. W. P.S. 
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Graphic Methods of Analysis. Hans Grapenwitz (Chem. 
Zeit., 1918, 42, 368).—The system of curves suggested 
previously by the author (this vol., ii, 245) merely indicates the 
application of this method of analysis; no claim is* made for 


priority or for the particular trustworthiness of the diagrams given. 
ww: he 


Graphic Methods of Analysis. Wa. Osrwatp (Chem. Zeit., 
1918, 42, 367--368).—The author recommends the use of Gibb’s 
triangular scheme for plotting the curves employed in the estim- 
ation of the composition of ternary mixtures; this system is simpler 
and more trustworthy than that described by Gradenwitz (this 
vol., ii, 245, and preceding abstract). Ww. mee 


Use of the Dipping Refractometer. Wyarr W. Ranpati 
(J. Ind. Eng. Chem., 1918, 10, 629—630).—In using the immersion 
refractometer, the author has found that the temperature of the 
liquid under examination rises slightly when the metal cup contain- 
ing the liquid is attached to the instrument, probably due to the 
conduction of heat from the air to the cup through the metal parts 
of the instrument. Untrustworthy readings are therefore obtained. 
This heating does not take place when small beakers are used in 
place of the metal cups. W. P. S. 


New Form of Colorimeter. Josepn C. Bock and Srantey 
R. Benepict (J. Biol. Chem., 1918, 35, 227—230).—The new 
colorimeter differs from the Duboscq instrument in having only 
one plunger, the light from a mirror being thrown partly through 
the glass containing the liquid the colour intensity of which it is 
required to measure, and partly through a cell containing a known 
depth of liquid of standard colour. H. W. B. 


Use of the Interferometer in Gas Analysis. F. M. Seiserr 
and W. C. Harpster (U.S. Bureau of Mines, Tech. Paper, No. 185, 
1918, 18 pp.).—A description of the application of the Rayleigh 
interferometer to gas analysis, especially in special work necessi- 
tating frequent analyses. Using a gas chamber 1 metre long, the 
precision is equivalent to the ordinary volumetric gas analysis 
made over mercury. 

The accuracy of the measurements depends largely on the length 
of the gas chambers, and the refractive index must be measured 
with great precision for accurate work. The percentage error made 
in determining one component of a mixture depends also on the 
choice of a comparative gas, and it is found better to calibrate the 
instrument empirically against some exact analytical method. 

In order to obtain an accuracy of 0-02%, when using as a gas of 
comparison the gas that predominates in the mixture, the absolute 
refraction coefficients should differ by about 0°0001; therefore the 
greater the difference of the coefficients of absolute refraction, the 
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greater is the accuracy of the method. The gases compared must 
be dry and at the same temperature. ([See, further, J. Soc. Chem. 


Ind., 608a.] C. A. K. 


Electrical Conductivity Recorder for Salinity Measure- 
ments. E. E. Weiser and A. L. Tauras (J. Ind. Eng. Chem, 
1918, 10, 626—627).—The apparatus described gives a continuous 
record of the salinity or density of a solution by the measurement 
of its electrical conductivity; it may be used for the concentration 
of brines and other salt solutions, and also many other substances 
the composition of which is constant during changes in concentra- 
tion. Two electrolytic cells are used and are connected with a 
suitable alternating current galvanometer and a_ recorder. 
Temperature compensation is effected by placing both cells, which 
are in the two arms of a Wheatstone bridge, in a uniform tempera- 


ture-bath or directly in the solution under examination. 
w. FP. 


A New Physico-chemical Volumetric Method. Reni 
Dusprisay (Ann. Chim., 1918, [ix], 9, 25—48).—The method 
described for determining the acidity of a solution is based on the 
observation and measurement of the tension at the surface of 
separation of two non-miscible liquids. A definite volume of 
vaselin oil mixed with 2% of oleic acid is allowed to flow slowly 
into a known volume of the liquid under examination from a jet 
just plunged into it, and the number of drops formed is counted. 
This is repeated after the addition of known volumes of standard 
alkali, and it is found that there is a sudden rise in the number of 
drops formed at the point of neutralisation. The vaselin oil may 
be replaced by a solution of stearic acid in benzene. W. G. 


Decanting. H. Tivviscn (J. Ind. Eny. Chem., 1918, 10, 631).— 
The time required for a precipitate to settle is shortened consider- 
ably if the test-tube is inclined at an angle of 45°. W. P.S. 


Neutralisation of Hydrogen Peroxide by Sodium Borate. 
J. Campe and H. Diacono (J. Pharm. Chim., 1918, [vii], 18. 
12—17).—The presence of small quantities of hydrofluosilicic acid 
or hydrofluoric acid in hydrogen peroxide inhibits the formation 
of a red coloration when the peroxide is treated with phenol- 
phthalein and an excess of sodium borate; freshly prepared 
hydrogen peroxide, which contains “active oxygen,” also fails to 
give a red coloration when treated with an excess of sodium borate 
in the presence of phenolphthalein. Other indicators are not 
affected by the above-mentioned substances. W. P. 8. 


Estimation of Chlorine in Presence of Silicates. 4. 
Bruuns (Zeitsch. angew. Chem., 1918, 81, [i], 156).—In estim- 
ating chlorine in mixtures containing silicic acid, it is unnecessary 
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to render the silica insoluble and separate it by filtration. Mohr’s 
method of titrating the chlorine with silver nitrate is trustworthy 
provided that the liquid be made neutral to phenolphthalein by 
means of nitric acid, and any gelatinous silicic acid be finely dis- 
tributed throughout the liquid. C. A. M. 


Source of Error in Bunsen’s Method for the Estimation 
of Peroxides, Chlorates, etc. KE. Rupp (Zeitsch. anal. Chem., 
1918, 57, 226—230).—When manganese dioxide, potassium 
chlorate, etc., are estimated by distilling the substance with hydro- 
chloric acid, collecting the distillate in potassium iodide solution, 
and titrating the liberated iodine, the results obtained are from 
0°5% to 2% too low. The error varies with the conditions of the 
distillation, and is due to reaction between chlorine and water 
vapour, hydrochloric acid and oxygen being formed. Fairly trust- 
worthy results are, however, obtained if potassium iodide is added 
to the distillation mixture and the iodine then distilled, collected, 
and titrated. In some cases, where the hydrochloric acid is too 
concentrated, iodine in small amount is liberated from the 
potassium iodide by the action of the acid. W. PB. G. 


Estimation of Sulphuric Acid and Barium as Barium 
Sulphate. Z. Karaoctanow (Zeitsch. angew. Chem., 1918, 31, 
160).—A criticism of an investigation recorded by Winkler 
(Zeitsch. angew. Chem., 1917, 30, 301—303) on the gravimetric 
estimation of sulphuric acid and barium. The author has shown 
recently (this vol., ii, 47) that potassium salts influence the results, 
and that the presence and concentration of the hydrochloric acid, 
the time of precipitation, temperature, all have an effect on the 
precipitation of the barium sulphate. There is no evidence that 


barium hydrogen sulphate is formed during the precipitation. 
Ww. Pe 


The Microchemical Estimation of Nitrogen. Ivar Bane 
(Biochem. Zeitsch., 1918, 88, 416—419)—A reply to some 
criticisms of Schollema and Hitterschy (ibid., 1917, 84, 354, 371). 

S. B.S. 


Use of Sodium Sulphate inthe Kjeldahl-Gunning Method. 
C. T. Dowett and W. G. Friepeman (/. Jnd. Eng. Chem., 1918, 
10, 599--600).—The authors find that sodium sulphate (either 
anhydrous or an equivalent quantity of the crystallised salt) is as 
eflective as is potassium sulphate in the digestion part of the 
Kjeldahl-Gunning method. W. P. &. 


Estimation of Ammonia in Urine. A. Lecrire (Compt. 
rend. soc. biol., 1917, 80, 959—962; from Physiol. Abstr., 1918, 
8, 262).—By distilling urine with lithium carbonate; ammonia is 
rapidly and quantitatively liberated. The hydrolysing action on 
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urea and amino-acids is slight, so that only a small correction is 
necessary. 8. B.S. 


Ammonia and Nitric Nitrogen Estimations in Soil Extracts 
and Physiological Solutions. B. 8S. Davisson (J. Ind. Eng. 
Chem., 1918, 10, 600—605).—Ammonia nitrogen is estimated by 
the aeration method at the ordinary temperature in the presence of 
magnesium oxide or sodium carbonate; the ammonia is absorbed 
in acid towers, and the contents of the latter are distilled sub- 
sequently with magnesium oxide in the usual way. The residual 
liquid in the aeration flask is then acidified with sulphuric acid, 
heated, cupric hydroxide added, the mixture filtered, the filtrate 
boiled for thirty minutes with the addition of sodium hydroxide, 
and the nitrate reduced with Devarda’s alloy, the resulting 
ammonia being estimated by distillation. [See, further, J. Sor. 
Chem. Ind., October.] w. P. B 


The Estimation of Nitrites. F. Dienerr (Compt. rend., 1918, 
167, 366—367).—The method is based on the reaction NaNO,+ 
2HI=NaIl+1I+NO+H,0. Three flasks, (1) containing 50 c.c. of 
4% potassium iodide, (2) containing 10 c.c. of .V-sulphurie acid, 
(3) containing the solution of the nitrite, are connected in the 
order mentioned, and carbon dioxide passed through them until 
all air is displaced. The contents of (1) are then driven over into 
(2), and this mixture in turn into (3). Ten c.c. of a 20% solution 
of ammonium carbonate are then added, and the free iodine 
titrated by means of V/70-arsenious acid, of which 1 c.c.=0°2 mg. 
of nitrous nitrogen. Care must be taken to avoid the entrance of 
oxygen into flask (3) until the liquid has been made alkaline by 
the addition of the ammonium carbonate. W. G. 


Colorimetric Estimation of Phosphoric Acid in Potable 
Water. P. N. van Eck (Pharm. Weekblad, 1918, 55, 1037—1040). 
-—The hydrazine sulphate employed in Riegler’s colorimetric 
method for estimating phosphoric acid can be replaced by stannous 
chloride, the same blue coloration being produced. A. J. W. 


Estimation of Zeolitic Silicic Acid in Soils. K. K. 
Geproitz (Reprint, pp. 400—406).—The method commonly used 
in Russian laboratories for the estimation in soils of so-called 
zeolitic silicic acid, that is, silicic acid liberated when the soil is 
treated with concentrated hydrochloric acid in the hot, is tedious, 
and the author now describes a new method, which is rapid and 
does not necessitate the use of large platinum dishes. The results 
obtained by this method approximate closely to those given by the 
old method. T. H. P. 


Pressure Method for the Estimation of Carbon Dioxide 
in Carbonates. W.H. Cnapin (J. Ind. Eng. Chem., 1918, 10, 
527—-529).—The carbonate is dissolved in dilute hydrochloric acid 
contained in a flask of known capacity; the flask is provided with 
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a small mercury manometer, and the weight and percentage of the 
carbon dioxide are calculated from the change in pressure. [See, 
further, J. Soc. Chem. Ind., October. | Ww. F. @ 


The Bisulphate Method of Estimating Radium. Howarp 
H. Barker (J. Ind, Eng. Chem., 1918, 10, 525—527).—In this 
method, the mineral is fused and boiled with a mixture of sodium 
and potassium hydrogen sulphates, and the emanation is passed 
into the ionisation chamber of an electroscope. Readings of the 
rate of discharge are made three hours after the introduction of 
the gas. When the mineral under examination contains thorium, 
the gas cannot be transferred directly to the electroscope during 
fusion, but must be collected in a gas burette to allow the thorium 
emanation to decay. [See, further, J. Soc. Chem. Ind., October. | 

W. P. &. 


Methods of Estimating Potassium. A. Vérraem (Chem. 
Weekblad, 1918, 15, 827—-842).—A critical survey of the literature 
of the estimation of potassium. A. J. W. 


Estimation of Zinc in Zinc Dust. L. A. Winson (Eng. and 
Min. J., 1918, 106, 334—336).—A sample of zine dust with 
ferrous sulphate and a piece of platinum foil are placed in a small 
conical flask connected through a three-way tap with a measuring 
tube. The whole system is then filled with liquid saturated with 
hydrogen at the temperature of experiment, the flask and con- 
necting tube containing water and the measuring tube 10% 
sulphuric acid. The addition of sulphuric acid through a separating 
funnel causes evolution of hydrogen, and if any fine particles of 
tine are carried over, solution is completed by the acid in the 
measuring tube. Finally, water is run through the separating 
funnel to force the hydrogen into the measuring tube, and, after 
levelling, the volume is read off and corrected. C. A. K. 


Microchemical Reaction for Manganese. J. B. Menke 
(Chem. Weekblad, 1918, 15, 868—869).—A drop of ammonia con- 
taining cyanuric acid gives with manganese sulphate a precipitate 
of manganous hydroxide. After a few minutes, or immediately on 
boiling, colourless, unstable needles of high polarising power separate 
from the mixture. A. J: W. 


Rapid Method for the Estimation of Iron in small 
Quantities of Blood. Lovis Berman (J. Biol. Chem., 1918, 35, 
231—236).—The iron held in combination in the blood is liberated 
by the action of concentrated hydrobromic acid, whilst the organic 
matter is destroyed by potassium permanganate and the iron 
simultaneously oxidised to the ferric condition. The resulting 
solution is mixed with a solution of ammonium thiocyanate in 
water and acetone, and the colour compared with that of a standard 
iron solution similarly treated. The ordinary ashing process is 
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thus eliminated, and the estimation requires only 0°040 c.c. of 
blood, and may be completed in ten to fifteen minutes. 
H. W.B. 


Estimation of Chromium jin ithe Presence of Iron. K. 
ScHORLEMMER (Collegium, 1918, 145—149).—Iron salts must he 
removed previous to the estimation of chromium by means of thio. 
sulphate. The solution is treated with hydrogen peroxide, heated, 
then cooled, and reoxidised by the addition of a further quantity: 
of hydrogen peroxide; the ferric hydroxide is collected, dissolved 
in acid, twice oxidised with hydrogen peroxide, again collected, 
and the filtrate added to the first filtrate. The chromium is then 
estimated in the solution. A further treatment of the ferric 
hydroxide with hydrogen peroxide may be necessary if much iron 
is present. W. P.S. 


Analysis of Molybdenum Ores containing Copper. W. 
Hoeprner and O. Binver (Chem. Zeit., 1918, 42, 315).—Small 
quantities of copper in an ammoniacal solution of molybdic acid 
cannot be precipitated by the addition of ammonium sulphide, 
since copper is soluble to the extent of 0°015 gram (or more) per 
100 c.c. of the sulphide solution. To effect the separation of the 
copper, the ammoniacal solution should be acidified with sulphuric 
acid and the copper deposited electrolytically after the addition of 
nitric acid. Ww. P.G. 


Iilsemannite. H. F. Tancy (Met. and Chem. Eng., 1918, (186)— 
Ilsemannite is a blue compound of molybdenum soluble in water 
to which the formula MoO,,4Mo0;,6H,O is usually given. The 
molybdenum, occurring as MoO,, may be determined by extracting 
the ore with hot water, adding to the extract 25% by volume of 
hydrochloric acid and its own bulk of ether. The mixture is 
shaken and the layers separated, the aqueous layer being again 
treated with ether and the ethereal solutions combined. ‘his 
ether extract is washed ten times with 10 c.c. of hydrochloric acid 
diluted with 25 c.c. of water to remove iron. The blue compound 
is titrated with V/100-permanganate in a sulphuric acid solution. 
The total molybdenum present is determined by fuming the solu- 
tion with strong sulphuric acid, diluting it with water, and adding 
sodium hydroxide. <A precipitate of the hydroxides of manganese 
and ion is filtered off, the filtrate acidified with 2°5% sulphuric 
acid, and passed while hot through a Jones reductor. F. C. Tu. 


Estimation of Tungsten and Vanadium in the Presence 
of Titanium. G. Fenner (Chem. Zeit., 1918, 42, 403).—To 
separate tungsten from titanium in a mineral, the latter is fused 
with sodium peroxide, cooled, the fused mass boiled for a few 
minutes with water, and the solution then filtered; the titanium 
remains insoluble, whilst the tungsten passes completely into the 
filtrate. This method cannot be used for the separation of 
vanadium from titanium, since the greater part, if not all, of the 
vanadium remains insoluble. In this case, the mineral, after silica 


ANALYTICAL CHEMISTRY. ii. 373 


has been removed by treatment with hydrofluoric acid and 
sulphuric acid, is fused with sodium pyrosulphate, the fused mass 
dissolved in dilute sulphuric acid, the solution filtered, and the 
filtrate treated with hydrogen peroxide until a distinct coloration 
has developed, an excess of the peroxide being avoided. 
Ammonium fluoride is then added; this destroys the yellow colour 
of the titanium compound, but does not affect the reddish-brown 
colour of the vanadium compound. After the yellow colour due to 
iron salts has been removed by the addition of phosphoric acid, 
the vanadium is estimated colorimetrically, using a standard pre- 
pared under the same conditions and as far as possible with the 
same quantities of reagents. W. P. 8. 


Quantitative Analysis of Vanadium Compounds with 
the Aid of Carbon Tetrachloride. Pau. Jannascn and Henry 
E. Harwoop (J. pr. Chem., 1918, [ii], 97, 93—137).—The appli- 
cation of carbon tetrachloride as a reagent for quantitative analysis 
(Jannasch and others, A., 1913, ii, 876; 1910, ii, 1076; 1909, 
ii, 728, 767; 1908, ii, 685; 1907, ii, 864) is extended by its use for 
the estimation of vanadium in its compounds. The vanadium 
compound in a silica boat enclosed in a silica tube is heated in a 
current of carbon dioxide and carbon. tetrachloride vapour, the 
resulting vanadium chlorides being collected by passage into dilute 
nitric acid and water successively. The vanadic acid solution thus 
obtained is reduced to vanadyl sulphate, the amount of which can 
then be estimated volumetrically with potassium permanganate. 
[See also J. Soc. Chem. Ind., October.] ee Ay 2 


Application of Rapidly Rotating Metallic Reductors in 
the Estimation of Vanadic Acid. F. A. Goocn and W. Scorr 
(Amer. J. Sci., 1918, [iv], 46, 427—436).—The reduction of 
vanadic acid in the presence of dilute sulphuric acid may be effected 
quickly by the aid of rapidly rotating anodes of silver or copper 
in an electrolytic cell or by a rapidly rotating cylinder of zinc, 
over-reduction being corrected by the addition of silver sulphate, 
which automatically forms vanadium tetroxide. The completion 
of the reduction is indicated by the appearance of precipitated 
silver in the solution. The reduced liquid is boiled to coagulate 
the silver, filtered, diluted, again heated to boiling, and titrated 
with potassium permanganate. ‘The correction applied is variable 
when an electrode of commercial copper is used, but an electrode 
of silver plated with copper from a solution of copper sulphate, 
free from iron, is satisfactory. When zinc is the reducing agent, 
the results are comparable only if the volume and temperature of 
the solution, the relative size of the zinc cylinder, and its rate of 
rotation are kept constant. A.B. S. 


Electroanalysis of Bismuth without Platinum Electrodes. 
Petayo Pocu (Anal. Fis. Quim., 1918, 16, 520—533).—An account 
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of experiments on the estimation of bismuth in solution in nitric, 
tartaric, sulphuric, and acetic acids, and in ammoniacal solution, 
In each case, the estimation was carried out with platinum elec- 
trodes, with a platinum anode and a copper cathode, with a 
platinum cathode and an iron or graphite anode, and with a copper 
cathode and an iron or graphite anode. A.J. W. 


The Copper Method for Estimating Glycerol. F.L. Wziss 
(Chem. Weekblad, 1918, 15, 862—868).—There is no compound of 
copper and glycerol of constant composition, but the proportion of 
copper depends on four factors: (1) The proportion of glycerol 
in the solution, the amount of copper increasing with the glycerol. 
(2) Any rise of temperature, which lowers the proportion of 
copper, especially in very dilute solutions. (3) The degree of 
dilution of the liquid. (4) The concentration of the free alkali. 

A. J. W. 


The Estimation of Phenol in ‘‘ Cresylic Acid.’’ J. J. Fox 
and M. F. Barker (/. Soc. Chem. Ind., 1918, 37, 265—2681r).—For 
the estimation of phenol in commercial ‘ cresylic acid’ by the method 
previously described (A., 1917, ii, 513), a number of additional 
details are given. In place of ether, benzene may be used for 
getting rid of tar oils and bases, but since benzene is obstinately 
retained by the solution of the tar acids in sodium hydroxide solu- 
tion, this solution must be heated sufficiently strongly before 
acidification to expel all the benzene. Benzene may aiso be used 
in place of ether to extract the tar acids after acidification, the 
washing and drying being carried out as described before. The 
neutral oils and bases may also be removed by dissolving the tar 
acids in sodium hydroxide solution and steam distilling, but care 
must be taken that the sodium hydroxide is in sufficient excess to 
prevent any tar acids, particularly o-cresol, being carried over 
with the steam. 

A short method has been devised for determining whether a 
sample of ‘cresylic acid’ contains more than about 5% of phenol. 
The dried tar acids are fractionally distilled in the standard appar- 
atus described, and the fraction distilling up to 210° is collected and 
redistilled. The portion boiling up to 202° is collected, and if this 
is less than 5% the sample is satisfactory. If it is more than 5%, 
it is again distilled, and the fraction boiling up to 195° is collected 
and the phenol estimated by a specific gravity determination. 

A bibliography of papers dealing with phenol and cresol estim- 
ations and separations is appended. E. H. R. 


Chemical Diagnosis of Picric Jaundice. Possible Simu- 


lation of Bile Pigments in the Urine. Domenico GanassiN! 
(Boll. chim. farm., 1918, 57, 161—167)—The author describes 
methods of detecting the simulated catarrhal jaundice caused by 
the ingestion of picric acid by individuals (in Italy) wishing to 
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escape military service, these methods being modifications of Le 
Mithouard’s reaction (Presse médical., 1916, No. 27, 475), the tri- 
aminophenol reaction (compare Rodillon, A., 1915, ii, 805), and 
Derrien’s diazo-reaction (Presse médical., 1915, No. 35, 285) for 
the detection of picric acid derivatives in the urine. It is pointed 
out that Le Mithouard’s reaction is given also by Martius-yellow 
and by naphthol-yellow 8, the latter being a harmless colour allow- 
able in food products; these colouring matters do not, however, 
respond to the other two reactions mentioned. 

Only in exceptional cases of picric jaundice may the picramic acid 
in the urine be accompanied by bile pigments, this being so especi- 
ally when large doses of picric acid have been ingested. It is found 
that the possibility exists of simulating the presence of bile pig- 
ments in a urine which does not contain them, for instance, by 
addition of either a pinch of antipyrine mixed with a trace of 
alkali nitrate or a very small quantity of Congo-red; a method is 
given for detecting this fraud, which may be practised to render 
the jaundice more certain. 2 Oe 


Identification and Estimation of Potassium Guaiacol- 
sulphonate. Samurent Parkin (J. Ind. Eng. Chem. 1918, 10, 
610—612).—Potassium guaiacolsulphonate as used in medicine is 
usually mixed with gums, resins, alkaloids, etc. To detect the 
presence of the sulphonate, the sample is treated with dilute hydro- 


chloric acid, filtered, and a portion of the filtrate tested for sulphates 
before and after oxidation with sodium peroxide (in the acid 
solution) ; any increase in the quantity of sulphate after oxidation 
indicates the presence of a sulphonate. Another portion of the 
filtrate is rendered alkaline and treated with a drop of diazotised 
pnitroaniline; a deep red coloration, changing to yellow when 
acidified, denotes the presence of guaiacolsulphonate. In the 
absence of much organic matter, a portion of the sample may be 
distilled with the addition of phosphoric acid and sodium chloride; 
the filtrate gives a green coloration with ferric chloride, and, when 
rendered ammoniacal, reduces silver nitrate. Potassium guaiacol- 
sulphonate may be estimated from the amount of sulphuric acid. 
formed when it is oxidised by repeated evaporation with bromine 
and nitric acid. WwW. P. &. 


Estimation of Acetic Acid by Distillation with Phosphoric 
Acid. W. Farroure Munn (J. Ind. Eng. Chem. 1910, 10, 
550—552).—For the estimation of acetic acid in calcium acetate 
residues, etc., the sample is distilled with the addition of dilute 
phosphoric acid, and the distillate is collected in a receiver con- 
taining an excess of standardised barium hydroxide solution. A 
current of air free from carbon dioxide is drawn through the 
apparatus during the distillation, and dilute phosphoric acid is 
admitted to the distillation flask at the same rate as that at which 
the liquid distils. When the distillation is completed (this requires 
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about ninety minutes), the contents of the receiver are titrated 
with N/10-hydrochloric acid, using phenolphthalein as indicator; 
this gives the excess of barium hydroxide. If any barium carbonate 
has formed, due to the presence of carbonates in the sample, the 
barium carbonate is dissolved by adding W/1-hydrochloric acid in 
slight excess and then titrating the excess with WV /1-sodium hydr- 
oxide solution, using methyl-orange as an external indicator. 
Allowance is made for the quantity of carbonate thus found. [See, 
further, J. Soc. Chem. Ind., October.] Ww. BP. @ 


The Detection of d-Glycufonic Acid and other Acids 
with similar Behaviour by the Naphtharesorcinol Reaction. 
A. W. van ver Haar (Biochem. Zeitsch., 1918, 88, 205—212).— 
An application of Neuberg and Saneyoshi’s modification of Tollens’s 
reaction, as applied to plant products. The substance is first 
hydrolysed with 5% sulphuric acid, the mixture is then neutralised 
with barium hydroxide, and concentrated after filtration. Lead 
acetate is then added, and, after filtration, basic lead acetate; the 
glycuronate is contained in the precipitate thus produced, and this 
is then heated with 10 c.c. of 10% hydrochloric acid and 100 mg. 
of naphtharesorcinol for one minute. After cooling to 50°, benzene 
is added, and if glycuronic acid is present, this on shaking takes up 
a violet pigment, which gives a characteristic D-band of the 


spectrum, S. B.S. 


Estimation of Phthalic Anhydride in Crude Phthalic Acid. 
Cartes R. Downs and Cuartes G. Strupp (J. Ind. Eng. Chem., 
1918, 10, 596—598).—The sample is volatilised from a small glass 
capsule, and the volatilised phthalic anhydride collected in a 
tube containing cotton wool, the lower end of this tube being 
inserted in the neck of the capsule. The capsule is heated at 220°, 
and a current of air drawn through the apparatus during the 
operation. The cotton wool is then removed from the tube, boiled 
with an excess of standard sodium hydroxide solution for thirty 
minutes, the solution then treated with an excess of standard 
acid, again boiled, and titrated, using phenolphthalein as indicator. 
Each c.c. of W/10-sodium hydroxide solution is equivalent to 
0°0074 gram of phthalic anhydride. The non-volatile residue 
remaining in the capsule may also be weighed. ([See, further, 
J. Soc. Chem. Ind., October.] W. P. &. 


Dropping-point Apparatus for the Examination of Fats, 
Waxes, and Bitumens. F. Dupri (Chem. Zeit., 1918, 42, 
398. Compare Ubbelohde, A., 1905, ii, 658).—The substance to 
be tested is placed in a small metal nipple which is attached to 
the bulb of a thermometer so that the lower part of the bulb is 
immediately above the surface of the substance. The thermometer 
is suspended in a test-tube, which is immersed in a heating-bath 
heated to about 20° below the probable dropping point of the 
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substance, and the temperature is raised at the rate of 1° per 
minute until a drop of the melted substance falls from the nipple. 
W. P. S. 


Method for Estimating Citral. A Modification of the 
Hiltner Method. C. E. Parker and R.S. Hivrner (J. Ind. Eng. 
Chem., 1918, 10, 608--610).—Some samples of Jemon and orange 
oils and extracts yield a blue or green coloration when treated 
with m-phenylenediamine hydrochloride, thus limiting the applica- 
bility of Hiltner’s method, which depends on the formation of a 
yellow coloration. The addition of oxalic acid, however, inhibits 
the production of the blue or green coloration, and it is recom- 
mended that the reagent be prepared as follows: One gram of 
m-phenylenediamine hydrochloride and 1 gram of crystallised 
oxalic acid are dissolved separately in 80% alcohol, the solutions 
are mixed, diluted to 100 c.c. with 80% alcohol, treated with 
Fuller’s earth, and filtered. W. P. S. 


Detection of Acetone. I. M. Kotrnorr (Pharm. Weekblad, 
1918, 55, 1021—1029).—Vanillin can replace salicylaldehyde in 
Frommer’s test for acetone (Berl. Klin. Wochenschr., 1902, 42, 
1005) with similar results. The presence of acetaldehyde or form- 
aldehyde is prejudicial. A. J. W. 


Estimation of Acetone. A.tayn J. Fietp (J. Ind. Eng. Chem., 
1918, 10, 552).—Messenger’s volumetric method, depending on 
the formation of iodoform, was found to be untrustworthy; the 
use of arsenious acid in place of thiosulphate for the titration 
(compare Vaubel and Scheuer, A., 1905, ii, 291) yielded no 
advantage. Robineau and Rollin’s method as modified by Kebler 
(J. Amer. Chem. Soc., 1897, 19, 316) is the most trustworthy for 
the estimation of acetone; the results are not affected by the 
presence of alcohol or by differences in the time of shaking. 

WwW. B. &. 


Method for the Separation and Quantitative Estimation 
of the Lower Alkylamines in the Presence of Ammonia. 
F. C. Weser and J. B. Witson (J. Biol. Chem., 1918, 35, 
385—410).—The total volatile nitrogen is first estimated by dis- 
tillation of the alkaline solution containing ammonia and the 
amines into 0°05N-acid, and titration of the excess of acid with 
002NV-alkali, using methyl-red as the indicator. 

For the estimation of the total amines, a volume of the original 
‘lution containing an amount of total volatile nitrogen equivalent 
to from 40 c.c. to 60 c.c. of 0:05N-acid is placed in a 500 c.c. 
volumetric flask, diluted with water to within 20 c.c. of the mark, 
and treated with 10 c.c. of an alkaline mixture composed of equal 
parts of 20% sodium hydroxide and 30% sodium carbonate solu- 
tons. After making to the mark, 0-1 gram of yellow oxide of 
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mercury is added for each c.c. of 0°1N-acid equivalent to the total 
volatile nitrogen. The flask is covered with a black cloth and 
shaken for one hour. The solution is then filtered through a 
cotton filter under pressure, and two 200 c.c. portions of the filtrate 
are distilled into 25 c.c. of 0°05N-acid. The acid neutralised js 
equivalent to the amines present, from which. the total amines 
may be calculated. The difference between the total volatile 
nitrogen and the total amines represents the ammonia nitrogen, 

The distillate containing the total amines is acidified with 0°5 c¢.c, 
of concentrated sulphuric acid and evaporated to 35 c.c. It is 
transferred to a 50 c.c. flask and diluted with water to the mark. 
The monoamines are now estimated in 10 c.c. in the Van Slyke 
amino-nitrogen apparatus, using the mixing bulb of the large size 
apparatus and the measuring burette of the micro-apparatus. The 
remaining 40 c.c. are transferred to a 200 c.c. flask and treated 
with 20 c.c. of a saturated solution of sodium nitrite and 10 cc. 
of glacial acetic acid. The liquid is shaken from time to time to 
remove as much gas as possible, and, after an hour, a drop of 
phenolphthalein indicator is added and 30 c.c. of a 20% sodium 
hydroxide solution. On mixing, the solution should remain acid; 
if it begins to turn red, a few drops of acetic acid are added. After 
a few hours, 15 c.c. to 20 c.c. more of the sodium hydroxide solu- 
tion are added, and it is distilled into 25 c.c. of 0:05N-sulphuric 
acid. It is titrated back as before with 0:02N-alkali, using methyl- 
red as indicator. The acid used is equivalent to the triamines. 
The diamines may be estimated by difference, or by the follow- 
ing method. To the distillate containing the triamine (and also 
the diamine in the form of nitrosoamine) 10 c.c. of concentrated 
hydrochloric acid and a few grams of granulated zine are added, 
and when hydrogen is being evolved freely it is placed over a 
small flame and heated to boiling. The solution is decanted from 
the remaining zinc, which is washed with three 10 c.c. portions 
of water. After addition of a drop of phenolphthalein and about 
10 grams of sodium hydroxide, the product is distilled into 25 c.c. 
of 0°05N-acid, and titrated back as before. The acid used is 
equivalent to the sum of the diamines and triamines present. 

The method appears to give accurate results, and may be 
employed in the analysis of fish products, putrid flesh, bad 
sausages, biological fluids, etc. H. W. B. 


Evaluation of Hexamethylenetetramine Tablets. W. 0 
Emery and C. D. Wricutr (7. Ind. Eng. Chem., 1918, 10, 
606—608).—A portion of the sample is boiled under a reflux 
apparatus with dilute hydrochloric acid, and the solution is then 
made up to a known volume. An aliquot portion of this solution 
is treated at 0° with alkaline potassium mercuric iodide solution 
(a modified Nessler reagent); the formaldehyde is oxidised to a 
formate. and an equivalent amount of metallic mercury is pre- 
cipitated. The mixture is then acidified with acetic acid, and an 
excess of N/10-iodine solution added; the iodine combines with 
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the mercury, and the excess of iodine is titrated with thiosulphate 
solution. [See, further, J. Soc. Chem. Ind., October. | 
W. P. 6. 


Abnormalities in the Formol Titration Method. S. L. 
Jopipt (J. Amer. Chem. Soc., 1918, 40, 1031—1035).—An ex- 
planation is given of the abnormalities which sometimes render 
untrustworthy Sérensen’s formaldehyde titration method of 
estimating amino-acids, polypeptides, etc The function of the 
formaldehyde is to convert the basic nitrogen in the molecule into 
a neutral group, so that the carboxyl group can be accurately 
titrated ; in the case of simple amino-acids, NH,*R°CO,H, contain- 
ing only amino- and carboxyl groups, the reaction is 

NH,°R-CO,H + CH,O =CH,:N-R-CO,H + H,0; 
the group CH,:N> is neutral, and the resulting monobasic acid 
contains no groups modifying its acidity. Proline, however, con- 
tains an imino-group, and reacts with formaldehyde to give 
nethyleneproline containing the group :N-CH,:N:, which is still 
somewhat basic, with the result that the formaldehyde method 
gives too low results. The same holds for hydroxyproline. The 
product from formaldehyde and histidine also contains the group 
-N-CH,"N:, and the estimation is therefore low, but the result is 
better than in the case of proline, probably owing to the acidic 
nature of the azole nucleus. Tryptophan has not yet been 
estimated by Sérensen’s method, but in view of the presence of an 


imino-group, it seems safe to predict that the result will be low. 
In the case of lysine, the method gives low results, although an 
accurate result would be expected, since the molecule contains, 
apart from the two amino-groups, no groups which could affect the 
carboxyl group; the discrepancy is attributed to the distance of 
the w-amino-group from the carboxyl group. C. 8. 


Analysis of Calcium Cyanamide containing much Di- 
cyanodiamide and Urea. E. Hens and A. van Haaren (Zeitsch. 
angew, Chem., 1918, $1, 129—-131).—A solution of the cyanamide, 
dicyanodiamide, and urea is prepared in the usual way, and an 
aliquot portion, containing about 0-2 gram of nitrogen, is diluted 
to 200 c.c. and treated with 20 c.c. of 10% silver nitrate solution 
and 30 c.c. of 10% potassium hydroxide solution ; the pretipitate, 
which contains all the cyanamide and dicyanodiamide and some of 
the urea, is washed, mixed with 150 c.c. of water, dissolved in the 
minimum quantity of nitric acid, diluted to 200 c.c., and 100 c.c. 
of this solution are treated with 2 c.c. of silver nitrate solution and 
15 ¢.c. of potassium hydroxide solution. The precipitate, which 
now contains all the cyanamide and dicyanodiamide, is collected 
and the nitrogen in it determined by Kjeldahl’s method. In 
another portion of the original solution, the cyanamide is pre- 
tipitated by means of silver nitrate and ammonia, and the nitrogen 
determined in the precipitate; the difference between this and the 
frst nitrogen determination gives the dicyanodiamide nitrogen. 


ii. 380 ABSTRAOTS OF CHEMICAL PAPERS. 


The urea nitrogen is found from the difference between the sum of 
the cyanide and dicyanodiamide nitrogen and the total nitrogen 
in the sample. W.P.S. 


[Estimation of] Creatinine in Blood. I. CuerrKov (Rev. 
méd, suisse romande, 1917, 37, 748; from Physiol. Abstr., 1918, 
3, 247).—Protein is precipitated by trichloroacetic acid; to the 
filtrate, sodium hydroxide and picric acid are added, and the 
creatinine is estimated colorimetrically. S. B. 8. 


Estimation of Theobromine. W. ©. Emery and G. J, 
Spencer (J. Ind. Eng. Chem., 1918, 10, 605—606. Compare A., 
1914, ii, 825).—-A method for the estimation of theobromine, either 
alone or mixed with sodium acetate and sodium salicylate, depends 
on the formation of its periodide, C;H,O,N,,HI1,I,. A quantity’ 
of 0°1 gram of the sample (with an equivalent quantity of sodium 
acetate in the case of theobromine alone) is dissolved in 2 c.c. of 
glacial acetic acid, 5 c.c. of hot water are added, and the solution 
is transferred to a 100 c.c. flask containing 50 c.c. of V/10-iodine 
solution; 20 c.c. of saturated sodium chloride solution and 2 c.c. 
of concentrated hydrochloric acid are then added, and, after about 
eighteen hours, the mixture is diluted to 100 c.c., filtered, and 
the excess of iodine titrated in an aliquot portion of the filtrate. 
[See, further, 7. Soc. Chem. Ind., October. | W. P.S. 


Method for making Electrometric Titrations of Solu- 
tions containing Protein. Joun C. Baker and Lucius L. Vay 
Styke (J. Biol. Chem., 1918, 35, 137—145).—The apparatus 
consists of a wide-mouthed bottle, holding about 400 c.c., provided 
with a cork stopper containing perforations through which the 
several parts or connexions pass into the bottle. The hydrogen 
electrode, made of platinum foil, is suspended in a special manner 
inside the bell-shaped end of the tube carrying hydrogen, and is 
so arranged that it can be lowered into or drawn out of the solu- 
tion titrated. Other parts are (a) a glass tube admitting the titra- 
tion reagent from a burette into the solution titrated, (5) special 
stirring apparatus, (c) a tube for introducing additional reagents, 
(d) a tube containing potassium chloride, and, in addition, other 
pieces .of apparatus required to measure the hydrogen-ion con- 
centration. 

In operating, the solution under examination is placed in the 
bottle, and hydrogen passed in, the electrode being above the 
solution. The stirrer being in motion, the electrode is lowered into 
the solution, electric connexions are made, equilibrium is estab- 
lished, and then the titration reagent run in. Readings of the 
£.M.F. are made once a minute until constant, and titration is then 
continued. The apparatus is designed to prevent local chemical 
action at the point where the reagent enters the solution under 
titration. H. W. B. 
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Spectrochemistry and Determination of the Constitution 
of Tautomeric Compounds. K. von Auwers (Annalen, 1918, 
415, 169—232).—Briihl showed more than thirty years ago that 
molecular refraction and dispersion can be utilised to differentiate 
between enolic and keto-modifications, but the determination in 
recent times of the composition of keto-enol mixtures by chemical 
means has frequently led to results which are quite opposed to 
Briihl’s views. The author has undertaken a series of researches, 
of which this is the first, to ascertain how far spectrochemistry in 
its present state can be applied to investigations of desmotropic 
compounds. 

With the difference in structure represented by the scheme 
‘CO-CHR: — -C(OH):CR: correspond constant differences in the 
molecular refraction and dispersion of such magnitudes that a 
trustworthy decision between the two structures can be made when 
only homogeneous substances are in question; also the percentage 
composition of mixtures of simple enols and ketones, for example, 
a simple unsaturated alcohol and the isomeric aldehyde or ketone, 
can be ascertained with satisfactory accuracy by the refractometric 
method, especially if the specific refraction and dispersion are 
employed instead of the molecular magnitudes. Errors arise, how- 
ever, and false conclusions may be drawn when certain groups are 
present in the molecule. For example, in f-diketones, B-ketonic 
acids, ete., occur the systems *CO-CHR-COR’ and 

OH-C°:CR-CR’:0. 
The former is spectrochemically normal, but the latter, containing 
a conjugate system of linkings, exhibits an abnormal increase of 
the refraction, and still more so of the dispersion. Almost the 
only possible way of overcoming this difficulty is the calculation of 
the magnitude of the exaltations by means of known regularities. 
Eisenlohr and Auwers (A., 1910, ii, 365; 1911, ii, 781) have shown 
that the magnitudes of the specific exaltations of the refraction and 
dispersion remain practically constant in compounds containing the 
same conjugate system, so that ‘normal values’ of the specific 
exaltations can be recorded. Unfortunately, this regularity is not 
equally sharp in all classes of substances, possibly on account of 
experimental error or of lack of purity of the compounds examined. 
It is necessary, therefore, to determine more accurately than 
hitherto the normal values of the specific exaltations for the con- 
jugate systems -CH:CH-CR:0 and -CH:CH-C(OR):0, and to ascer- 
tain the influence of disturbing substituents on these values. By 
means of the numbers so obtained, the theoretical values of the 
molecular refraction and dispersion of the enols could be calculated, 
and thus the foundations laid for a more trustworthy determination 
of the equilibrium proportions of enolic and keto-modifications by 
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means of the optical constants. The author then discusses the 
values obtained for series of hydroxymethylene compounds and 
their ethers and esters, and draws the conclusion that a trust- 
worthy calculation of the real molecular refraction and dispersion 
of enols is possible at the present time only in a few cases in which 
specially favourable comparison material] is available. The follow- 
ing substances have been examined. The percentages are calcu- 
lated from the spectrochemical data, and the figures in brackets 
are the percentages found by Meyer’s bromine method. Ethyl 
diacetoacetate, percentage of keto-enol 100 (90—100); acetyl- 
acetone, enol 69% (76); methylacetylacetone, keto-enol 38% and 
31% in two different preparations (31); ethylacetylacetone, keto 
enol about 27%; ethyl acetylmalonate, enol 70% (64); methyl 
benzoylacetate, enol 25% (16°7); ethyl benzoylacetate, enol 29% 
(29) ; ethyl a-benzoylbutyrate, enol at most a few units per cent.; 
methylbenzoylacetone, enol 22% (6). 

The spectrochemical constants (density and refractive indices for 
the a-, D-, B-, and y-lines) have been determined of the following 
hydroxymethylene compounds and their ethyl ethers and acetates; 
y-keto-8-methyl-A~penten-a-ol; hydroxymethylenepinacolin (ethyl 
ether, b. p. 103—104°/16 mm. ; acetate, rhombohedral plates, m. p. 
44—-45°, b. p. 118—118°5°/16 mm.); 2-hydroxymethylene- 
cyclohexanone (ethyl ether, b. p. 128°2—-1284°/16 mm; 
acetate, b. p. 142—143°/14 mm.); 2-hydroxymethylenementh- 
one; ethyl B-acetoxyacrylate; ethyl §-hydroxy-a-methylacrylate; 
ethyl hydroxymethyleneacetoacetate; ethyl hydroxymethylene 
malonate. The constants are also given for the following diketones 
and ketonic esters: acetylacetone (and the O-methyl and -ethyl 
ethers); methylacetylacetone; dimethylacetylacetone; ethylacetyl- 
acetone; methylbenzoylacetone (and the O-methyl ether); 8-meth- 
oxy-B-amylacrylic acid and its methyl ester; ethyl B-ethoxy-6- 
amylacrylate; ethyl O-acetylacetoacetate; ethyl diacetoacetate; 
methyl benzoylacetate and the ethyl ester; ethyl ethylbenzoyl- 
acetate. C. S. 


Atomic Refraction and Atomic Dispersion of Quad 
rivalent Lead, Deduced from the Saturated Lead Tetra- 
alkyls. Gernarp Grirrner and Ertcn Krause (Annalen, 1918, 
415, 338—362).—Hitherto, the atomic refraction of quadrivalent 
lead, 17°87 for the red hydrogen line (n? formula), has been deduced 
from only one compound, lead tetra-ethyl. Since it is known that 
the atomic refraction of silicon, deduced from the silanes, varies 
between 7°0 and 8°0, it is very desirable that the value for lead 
should be recalculated, and for this purpose the numerous lead 
tetra-alkyls prepared by the authors in 1916 and 1917 are well 
suited, since they are colourless, stable liquids. The values of the 
atomic refraction and dispersion of quadrivalent lead depend on 
the number of carbon atoms in the molecule, and increase from the 
C, to about the C,, compounds. The values calculated from the 
simple, completely symmetrical lead tetra-alkyls (PbR,) increase 
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regularly with the molecular weight. The authors are decidedly 
of opinion that there are no constant values. The atomic refrac- 
tion (7, line) increases from 17°07 for the C, compound to 18-16 
for the C,, compounds, and the atomic dispersions increase from 
1:43 to 1°75 (H,—#H,), and from 0°87 to 1:05 (4,—4H,). 

Certain regularities in the b. p.’s, densities, and refractions and 
dispersions of lead alkyls and silicon alkyls are recorded. C. S. 


Atomic Number and Frequency Differences in Spectral 
Series. Hersertr Bett (Phil. Mag., 1918, [vi], 36, 337—347).— 
It has been previously shown by Rydberg and by Kayser and 
Runge that for elements in the same periodic group the wave- 
number differences between the components of doublet and triplet 
series are approximately proportional to the squares of the atomic 
weights. This relation has been further examined, the atomic 
weights being replaced by the atomic numbers. 

By plotting the square root of the wave-number difference against 
the atomic number, straight lines are obtained corresponding with 
the equation /v=m(N —Vy), in which J is the atomic number of 
the element and m and JV, are constants. In the first group, the 
dements lithium, sodium, potassium, rubidium, and cesium fall 
m one straight line, for which m=0°4447 and V,=1°875, whilst 
potassium, copper, silver, and gold fall on a second straight line, 
for which m=0°8117 and NV,=9°619. There is thus a twofold 
collinearity in the first group of the periodic table, and this feature 
is again met with in the second group. 

The linear relation between the square root of wave-number differ- 
aces and atomic numbers has also been found to hold for the 
members of other groups in the periodic arrangement. 

The logarithmic relation log v=plog V +4, which was suggested 
by Runge and Precht (A., 1903, ii, 346), does not seem to be in 
better agreement with the facts than the equation v=m(N —J,). 

. M.D. 


Photographic Record of the A-Spectra of Platinum and 

Iridium, J. E. Littenrerp and H. Seemann (Physikal. Zeitsch., 
1918, 19, 269—-271).—-The A-spectra of platinum and iridium have 
ven examined with the aid of a new type of spectrograph. The 
intensity distribution in the spectra and the effect of the inter- 
position of a layer of aluminium, as determined by photometric 
dservations, are shown in the form of curves. The photographs 
dbtained show the existence of rays of shorter wave-length than 
any which have been previously described. H. M. D. 


Spectrum of Cadmium in the Inactive Gases. J. N. 
Com and H. E. Warson (/’roc. Roy. Soc., 1918, [A], 95, 
lli—120).—Making use of tubes fitted with a cadmium cathode 
aid an aluminium anode, and filled with one of the gases helium, 
itgon, neon, or xenon, the authors have observed certain peculiari- 
ties in the spectrum of cadmium. The cadmium lines 6438, 5379, 
1338, 5086, 4800, 4678, and 4416 were generally seen, but the 
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intensity of the lines varied with the pressure and current. Thus 
with helium at a pressure of 40 mm., four of the cadmium ling 
were visible, and with neon at 60 mm. pressure, two were visible, 
In many cases, the lines 5379 and 5338 were entirely absent 
and the individual lines varied considerably with the gas employed. 
In the case of the lines 5379 and 5338, it was found that with 
helium at 40 mm. they were scarcely visible, whilst at 5 mm. they 
were the brightest lines of the spectrum ; in argon they only became 
visible at 2°5 mm., whilst in xenon these two and 4678 were the only 
lines visible when a weak current was used. Tables of the intens- 
ties of the lines in helium at various pressures are given for the 
current values 5 and 0°5 amperes. The line 5086 behaved in an 
unusual manner, in that whilst the experimental conditions were 
constant, it suddenly flared up to an intensity equal to that of the 
brightest of the other lines and then suddenly vanished. In the 
case of argon, the lines 6438, 5086, 4800, and 4678 were very bright 
at 21 mm. pressure. At 3 mm. pressure, only 5086 was to be seen, 
and 5379 and 5338 did not appear until the pressure was reduced 
to 2°5 mm. In krypton, the results were indefinite; the same 
applies to xenon. The heating effect of the cathode is progressive, 
being least with helium and greatest with xenon. J. F. 8. 


Origin of the Line Spectrum Emitted by Iron Vapour in 
an Electric Tube Resistance Furnace at Temperatures 
above 2500°. G. A. Hemsarecn (Phil. Mag., 1918, [vil], 36, 
281—-296. Compare this vol., ii, 341).—Further observations on 
the furnace spectrum of iron at high temperatures are described, 
all of which point to the conclusion that this spectrum is not a 
purely thermal effect, but is due to the passage of a current through 
the vapour of the metal. At 2700°, the furnace spectrum is 
entirely different from the flame spectrum at the same temperature 
and approaches in character the arc spectrum of the element. 
Direct evidence has been obtained that a current will readily pass 
through the vapour in a tube furnace. The line spectrum does not 
disappear immediately when the heating current is cut off, but is 
exhibited for some time afterwards, the lines being extinguished 
gradually. The spectrum emitted after the current is broken does 
not correspond with the temperature of the cooling vapour. 
Attempts to obtain a line spectrum under conditions in whieh 
electrical action was excluded by the use of a furnace of special 
design gave a negative result. 

The fact that the. vapours of copper, silver, and zine give no line 
spectrum when subjected to thermo-electric action in the electric 
tube resistance furnace at 2700° is supposed to be due to the small 
conductivity of these vapours as compared with that of the vapours 
of iron, cobalt, and nickel, all of which readily give a line spectrum 
under the same furnace conditions. 

The methods of excitation which give rise to spectral emissiol 
in flames, furnace, arc, and spark are severally distinguished and 
grouped as (a) thermal, (1) thermo-cliemical, (c) chemical, 
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(d) thermo-electrical, (e) electrical. The observations on iron 
vapour show that the line spectrum cannot be produced by thermal 
excitation alone. H. M. D. 


Ionisation and Spectral Emission of Different Elements 
inthe Positive Column. O. Harprke (Ann. Physik, 1918, {iv}, 
56, 383—-387).—According to Stark’s investigations, the emission 
of characteristic spectra is associated with positively charged ions. 
In consequence of differences in the ionising potentials, it is to be 
expected that when glow discharge takes place through a tube con- 
taining several gases, the positive column will show marked differ- 
ences in the spectral emission at variou§ points. Experiments 
made with a tube containing mercury, nitrogen, and argon have 
actually shown a distribution of the spectra of these elements which 
are in the order to be expected from a consideration of their 
ionising potentials. In proceeding from the cathode towards the 
anode end of the positive column, the order in which the character- 
istic spectra make their appearance is mercury, nitrogen, argon ; 
this is also the order of the positions of maximum intensity of 
comparable lines. Of the three elements, mercury has the lowest 
ionisation potential and argon the highest. The distribution of 
the spectral emission along the positive column is thus found to be 
dependent on the ionising potentials of the elements concerned. 


H. M. D. 


Binuclear Quinones. Chemical Action of Light. Hans 
Meyer and Atrrep Eckert (Monatsh., 1918, 39, 241—251).—As 
has already been demonstrated (Meyer and Hofmann, A., 1916, 
i, 641), dihydroanthracene, when heated, readily decomposes into 
anthracene and hydrogen, and it is therefore to be expected (Meyer 
and Hofmann, this vol., i, 383) that the same dissociation should 
oeur under the influence of light. Contrary to the statement of 
Orndorff and Cameron (A., 1896, i, 176), this substance does 
undergo chemical alteration when exposed to light from the sun or 
electric arc, the products being hydrogen and para-anthracene, the 
latter being formed by the immediate polymerisation of the 
“nascent” anthracene, which is the primary product; in the 
presence of substances capable of reacting with the “ nascent”’ 
anthracene, other products may be obtained. The action of light 
m anthracene probably also first gives rise to “ nascent” anthracene 
m which the diagonal valency becomes resolved into two free 
valencies; by these the formation of para-anthracene becomes 
possible ; if oxygen is present, the products are anthraquinone and 
dihydrodianthrone (compare Luther and Weigert, A., 1905, 
i, 785), the latter being formed by the further action of light on 
anthranol, which represents an intermediate stage of the change. 
It is already known that solutions of benzoquinone and thymo- 
quinone in ethyl alcohol when subjected to light give rise to acet- 
aldehyde and the corresponding quinol. With anthraquinone, 
owever, the quinol derivative is unstable, and in contact with air 
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regenerates anthraquinone; it is therefore possible to use anthra. 
quinone as a catalyst for the oxidation of ethyl alcohol to acet. 
aldehyde in light, the only other product being a small quantity of 
an unidentified substance which gives a brown solution in aqueous 
potassium hydroxide. In a similar manner, ésopropy! alcohol can 
be oxidised to acetone, but methyl alcohol is very stable and jis 
recovered completely unchanged, together with the anthraquinone. 
This relative stability of methyl alcohol accords well with the earlier 
result of Meyer and Hofmann (/oc. cit.), and may account for 
the preponderance of methyl derivatives amongst the naturally 
occurring alkyl compounds. 9:10-Dichloro and 9:10-dibromo- 
anthracene are unaffected by light, but 10-bromoanthracene in 
alcoholic solution gradually gives rise to anthraquinone and 
bromide ions, together with a temporary small deposit of para- 
anthracene. If dihydroanthracene in acetic anhydride solution is 
submitted to the action of light, the first deposit of para-anthravene 
may disappear on prolonged treatment, probably by further oxida- 
tion to anthraquinone; anthranyl acetate is obtained as a by- 
product, its formation supplying an explanation of the origin of 
dihydrodianthrone in the action of light and air on anthracene in 
alcoholic solution. Solutions of anthracene in acetic acid, chloro- 
form, and methyl sulphate, when illuminated, give the same pro- 
ducts, namely, para-anthracene, anthraquinone, and dihydrodi- 
anthrone ; it was hoped with the aid of methy] sulphate to isolate 
anthraquinol in the form of its dimethyl ether, but unfortunately 
this compound is sensitive to light, and in acetic acid solution is 
rapidly converted into anthraquinone. D. F. T. 


The Wave-length of the Hard y-Rays of Radium. K. W. 
Fritz Kontrausce (Physikal. Zeitsch., 1918, 19, 345—349).— 
The wave-length of the very penetrating y-rays emitted by 
radium-B and radium-C is discussed with reference to the absorp- 
tion of the rays in different elements. H. M. D. 


The Electrical Conductivity of Salt Vapours. Germann 
C. Scumipt (Ann. Physik, 1918, [iv], 56, 341—362. Compare 
A., 1911, ii, 788; 1913, ii, 747).—Further attempts to obtain 
reproducible data for the electrical conducting power of salt 
vapours have given negative results, although various forms of 
apparatus have been tried with this object in view. The frequently 
observed fact that the conductivity first increases and then decreases 
has been traced on the one hand to the slow diffusion of the vapour, 
and on the other to the caking of the fused salt at the surface, 
resulting in a reduced rate of vaporisation. The velocities of the 
positive and negative ions have been determined in the case of 
cadmium chloride, bromide, and iodide, and of zine bromide and 
iodide. Although the results for these different salts are not com- 
parable with one another, they show that the mobility of the 
negative ions is in all cases greater than that of the positive ions. 
The ionic mobilities are of the same order of magnitude as those 
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fund by previous investigators for the ions produced in the oxida- 
tin of phosphorus and for the ions in flame gases at a consider- 
able distance from the flame. The mobility increases with rise of 
temperature and depends on the average life of the ion in the sense 


that the mobility is greater the shorter the average life of the ion. 
» H. M. D. 


New Method for the Determination of Conductivity. 
Eocak Newsery (T., 1918, 113, 701—707).—-Kohlrausch’s method 
for the determination of the electrical conductivity of solutions is 
criticised, and a method is described which utilises direct current 
and completely eliminates the effect of polarisation at the electrodes. 
This method is a simple modification of the method used in the 
measurement of the resistance of a metallic conductor by observ- 
ing the fall of potential along it during the passage of a known 
current. The values obtained for the conductivity of -solutions 
of potassium chloride and sulphuric acid at 25° are respectively 
3% greater and 3°6% less than the values recorded by Kohlrausch. 


In the case of .V-silver nitrate, the two values are very nearly equal. 
H. M. D. 


Electrical Conductance of Aqueous Phthalate Solutions. 
Harrison E. Parren, Atrrep J. Jonnson, and Geratp H. Mains 
(J. Amer. Chem. Soc., 1918, 40, 1156—1162).—-In reference to the 
application of potassium hydrogen phthalate as a standard in 
aidimetry and hydrogen-ion concentration measurements, the 
athors have measured the conductivity of its aqueous solutions 
at 25°. The molecular conductivity (corrected for the conductivity 
of the solvent) was found to increase from 76-9 at v=5 to 153-0 
at v=10,000. Hydrogen-ion concentration measurements gave 
ty=1'29 x 10-4 at v=5 and ¢,=1°'23 x 10-4 at v=10. 

The molecular conductivity of normal potassium phthalate is 
much higher than that of the acid salt, and was found to increase 
from 184°8 at »=20 to 247°0 at »=5000. H. M. D. 


Diamagnetism of Hydrogen and the Value of the 
Magneton. A. E. Oxtey (Proc. Roy. Soc., 1918, [A], 95, 58—61). 
~—On the assumption that the molecules of diamagnetic substances 
contain magnetic elements arranged in such a way that the mole- 
tule is self-compensated, so that the application of a magnetic field 
produces only a diamagnetic effect, it is calculated that the moment 
of the magneton in the case of hydrogen is equal to 14:7 x 10-2, 
which agrees closely with the moment for molecules of ferro- 
magnetic and paramagnetic substances (16°5x 10-22). If each 
hydrogen atom contains one magneton, the calculated radius of the 
lectron orbit is about 1 x 10-8 cm. H. M. D. 


The Coefficients of Magnetisation of Oxygen and of 
Nitric Oxide, and the Theory of the Magneton. Epmonp 
River, Pierre Wetss, and Aucuste Prccarp (Compt. rend., 1918, 
167, 484487).—-The authors have made fresh measurements of 
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the coefficients of magnetisation of oxygen and nitric oxide by 
three different methods, the values obtained being: for oxygen, 
Xoo = 1°077 x 10-440°003 x 10-4, oo.=1°587 x 104; for nitric oxide, 
Xo9 = 0°487 x 110-440-0025 x 10-4, oy g=1°033x 104. These value 
are in contradiction with the theory of the magneton, and it is 
suggested either that oxygen and its compounds are an exception 
to the general law or that the discrepancies are due to a difference 
between the kinetic theory and experimental! facts. W. G. 


Magnetic Susceptibility of Mixtures of Liquids. Atpneys 
W. Smita and Atva W. Smits (J. Amer. Chem. Soc., 1918, 40, 
1218—1224).—Quincke’s method has been used in the investiga- 
tion of the magnetic susceptibility of mixtures of acetone and 
water, acetic acid and water, acetic acid and benzene, and of 
acetone and ethyl alcohol. Within the limits of experimental 
error, the results obtained for the four pairs of substances are in 
agreement with the requirements of the additive law. It is sug- 
gested that the magnetic susceptibility may advantageously be used 
in the analysis of binary mixtures. H. M. D. 


The Causes of Abnormal Boiling Points. A. Berrnovp (J. 
Chim. Phys., 1918, 16, 245—-278).—A theoretical discussion in 
which the author shows that de Forcrand’s views as to the relation- 
ship of the abnormal boiling points of water, hydrofluoric acid, and 
ammonia to their heats of formation and their molecular dissym- 
metry (compare this vol., ii, 107) are not in accord with experi- 
mental facts. On the other hand, molecular association has the 
effect of raising the boiling point, but not to the extent often 
stated. Calculations founded on the additivity of the constants } 
and a (compare van Laar, A., 1916, ii, 610) indicate that, 
amongst the substances studied, acetic acid is the only one of which 
the boiling point and the critical temperature can be explained 
entirely by association. In cases such as those of water, alcohols, 
and ammonia, another factor intervenes. The critical pressures of 
the last-named compounds are also too high, and this cannot be 
explained on the grounds of molecular association. This other 
factor, which works with the molecular association in causing high 
boiling points and critical temperatures in the cases of water and 
the alcohols, lies in the particularly high value of the constant 4, 
independent of the molecular association, in substances containing 


an —OH group. W. G. 


Freezing Points of Concentrated Solutions and the Free 
Energy of Solution of Salts. Worrn H. Ropesusn (J .Amer. 
Chem. Soc., 1918, 40, 1204—1213).—-Recent improvements in the 
method of determining the freezing points of dilute solution: 
(Adams, A., 1915, ii, 222) have been made use of in the investige- 
tion of concentrated solutions, the relation between the freezing 
point and the concentration of various aqueous salt solutions having 
been followed down to the eutectic temperature. The following 
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data are recorded for the eutectic composition (grams anhydrous 
salt per 100 of water) and the eutectic temperature: sodium 
chloride, 30°4, 21-12°; potassium chloride, 24°60, 10°66°; 
ammonium chloride, 24°50, 15°36°; magnesium chloride, 28°00, 
33°50°; calcium chloride, 48°00, 51°0°; potassium bromide, 45°65, 
12:60°; sodium nitrate, 62°50, 17°46°; ammonium nitrate, 74°80, 
16°67° ; ammonium sulphate, 66°40, 18°34°. Temperature measure- 
ments were made by the aid of a copper—constantan thérmocouple. 
The thermodynamic equations required for the calculation of the 
free energy change which accompanies the formation of solutions 
of different concentrations are considered and applied to the experi- 
mental data for solutions of sodium chloride and potassium chloride. 
H. M. D. 


Representation of the Properties of Binary Systems. 
G. Masine (Int. Zeitsch. Metallographie, 1917, 9, 82—89; from 
Chem. Zentr., 1918, i, 800-—801).--In the graphic representation 
of the properties of binary systems in relation to the composition, 
curves of the most peculiar form can, in certain cases, be obtained 
by a quite justifiable selection of the independent variables, and 
from these curves quite unjustifiable conclusions can be drawn. 
The selection of the variables, therefore, is not immaterial. As 
composition variable, an additive property such as mass (weight- or 
atomic-percentage) is suitably selected. The selection of volume 
percentage, for example, gives complicated curves, on account of 
volume changes; in electrical conductivity, such a selection would 
represent the relation between conductivity, composition, and 
specific volume, instead of the relation between conductivity and 
composition. 

Likewise, the property function ought to be so selected that it 
is additive for a mechanical mixture. Two principal cases are to 
be differentiated in the case of alloys. When the property under 
examination is a purely intensity magnitude, it is independent of 
the quantity of the phases present, and for a mechanical mixture 
is represented by a straight line parallel to the concentration axis. 
In the second case, when the property is a specific magnitude, that 
is, is calculated on unit quantity of the alloy, this unit must always 
be the same as that employed in plotting the concentration axis. 
For example, the specific volume is correctly represented as a func- 
tion of the weight concentration, but it is incorrect to represent 
the density as a function of the weight percentage. 

The author discusses the representation of density, specific 
volume, atomic volume, electrical conductivity, and the phenomena 
of fusion and transition. C. S. 


The Fluidity and Specific Volume of Binary Liquid 
Mixtures. W. Herz (Zetisch. anorg. Chem. 1918, 104, 47—52). 
Compare this vol., ii, 155).—Mixtures of methyl alcohol and ethyl 
alcohol and of methyl alcohol and propyl alcohol show a linear 
relationship between fluidity (expressed in C.G.S. units) and 
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specific volume. In the case of ethyl alcohol—propy] alcohol mix. 
tures, however, the linear relationship no longer holds, and the 
curves for mixtures of water with methyl and ethyl alcohols both 
show a well-marked minimum with approximately 49% alcohol. A 
number of other mixtures show a linear relationship, for example, 
trichloroethylene and pentachloroethane, tetrachloroethylene and 
carbon tetrachloride, tetrachloroethane and carbon tetrachloride, 
propyl acetate and amyl formate, chlorobenzene and bromobenzene 
at 12° and 64°, acetic acid and formic acid. E. H. R. 


Surface Deconcentration. L. Brerczetter (Kolloid Zeitsch., 
1918, 23, 31—35).—Measurements have been made of the surface 
tension of aqueous solutions of phenol, valeric acid, thymol, and 
hemoglobin in presence of varying quantities of different alcohols, 
‘the object being to determine to what extent the depression of the 
concentration of the solute at the surface of the solution by the 
alcohol is dependent on the concentration of the latter. The 
surface tension measurements were made by means of a Traube 
stalagmometer, the drop-numbers being taken for convenience as 
a measure of the surface tension. As a measure of the surface 
deconcentration, the difference, 4, between the drop-number of the 
solution containing both alcohol and solute under examination and 
that of a solution containing alcohol alone is taken. 

The influence of the concentration of ethyl, propyl, and /soamy! 
alcohols on aqueous solutions of phenol is expressed by the equation 
(A%/ P2)/./ D=const., where P is the concentration of the alcohol 
and D is proportional to the lowering of the surface tension of 
water by alcohol of concentration P. In the case of methyl alcohol, 
however, a better constant is obtained if, in the above equation, )) 
is substituted for ./). The effect of the four alcohols .on aqueous 
solutions of valeric acid and thymol, respectively. is satisfactorily 
represented by the original equation, although in the case of thymol 
at high concentration of alcohol the expression no longer holds. 
In the case of hemoglobin, the constancy of the expression is 
restricted to still smaller ranges of concentration of alcohol. It is 
noteworthy that for each of the four solutes examined, the constants 
found for the alcohols, methyl, ethyl, propyl. and soamyl, are 
always in the same proportion, approximately 5:4:3:1. Further, 
when the constants found for each alcohol are divided by the factor 
D,, the lowering of the surface tension of water by the solute 
examined, constants are obtained which are characteristic for the 
different alcohols and almost independent of the character of the 


solute. E. H. R. 


Adsorption by Hide-powder. If. VActav Kuperxa (Kolloid 
Zeitsch., 1918, 23, 57—68. Compare A., 1916, ii, 297).—Observa- 
tions on the adsorption of hydrogen chloride from aqueous solt- 
tions by hide-powder are described. Over a period of two years, 
the hide-powder was found to have the same adsorption capacity. 
From pure aqueous solutions of hydrogen chloride, the quantity of 
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this which is adsorbed by the hide-powder is independent of the 
concentration of the solution. In presence of considerable quanti- 
ties of sodium chloride, this relation no longer obtains. The 
adsorption in these circumstances increases with the concentration 
of the acid, and the form of the adsorption curve suggests that the 
phenomenon is of complex character. It seems probable that the 
first portions of acid which are removed from solution combine 
with the hide-powder to form a definite chemical compound. This 
compound appears to contain about 977 grams of hide-powder per 
sram-molecule of hydrogen chloride. This number agrees fairly 
closely with those which have been previously obtained for the 
molecular weight of gelatin. The further removal of hydrogen 
chloride from solution takes place in agreement with the usual 
adsorption formula. It thus appears that there are two distinct 
processes involved in the so-called adsorption of hydrogen chloride 
by hide-powder. [Compare /. Soc. Chem. Ind., 665a.| 
H. M. D. 


The Rate of Capillary Ascension of Liquids. Ricnarp 
Lucas (Kolloid Zeitsch., 1918, 28, 15—22).—From Poiseuille’s 
expression for the rate of flow of liquids in capillary tubes, the 
author has deduced the expression, for the rate of ascension of a 
liquid in a capillary tube, h2=o/n.r/2.cosd.t, where h is the 
height to which the liquid rises in time ¢, w the surface tension, 
» the viscosity, r the radius of the tube, and d the meniscus angle. 
This formula is identical in form with Ostwald’s empirical formula, 
hilm=ft, if m is made=0°5. Experiments have been made on the 
rate of ascension of a number of liquids in filter-paper, the liquids 
used being glycerol, aniline, nitrobenzene, benzene, methyl and 
ethyl alcohols, ether, chloroform, carbon tetrachloride, and carbon 
disulphide. Three grades of filter-paper were used of widely differ- 
ing porosity, and in every case the results were satisfactorily ex- 
pressed by Ostwald’s equation, the value of m. however, being 
always less than 0°5 but greater than 0°4. If k& is expressed in 
absolute units, the equation can be written ky/w=r/2.cosd .t= 
const. The value of this constant is independent of the liquid 
used and is proportional to the mean diameter of the pores of the 
paper. The values of this constant obtained from the different 
liquids for each paper agreed satisfactorily, the ratios of the porosi- 
ties of the three papers used being found to be 1:4:12°5. 

It is to be observed that the formula h2=w/n.r/2cos.d .t, being 
an approximation, is only strictly true when the capillary rise is 
still far from completion, that is, when hf is small compared with 
hy, the maximum rise. The formula cannot therefore be expected 
to hold for glass capillaries, in which the rate of ascension is very 


rapid, E. H. R. 


Theory of the Osmosis and Ultra-filtration of Colloidal 
Solutions. Wo.reana Ostwatp (Kolloid Zeitsch. 1918, 23, 
‘8 -78).-Although the constituents of a colloidal solution appear 
‘o be separable by the expenditure of less energy than is required 
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for the separation of solute and solvent in the case of a molecular 
solution, this is entirely due to the difference in the order of magni- 
tude of the “molar” concentration of the solutions which are 
compared. 

The methods employed in the filtration of colloidal solutions are 
discussed, with particular reference to the mechanical efficiency of 
the filters. In comparing the behaviour of colloidal solutions in 
respect of ultra-filtration, it is necessary to distinguish between 
those portions of the dispersive medium which are associated with 
the disperse phase in different forms. H. M. D. 


Abnormality of Strong Electrolytes. III. The Osmotic 
Pressure of Salt Solutions and Equilibrium between 
Electrolytes. Jnanenpra CuHanpra Guosn (T., 1918, 113, 
707—715).—By application of Clausius’s virial theorem to salt: solu- 
tions, it is shown that the author’s theory (compare T., 1918, 113, 
449, 627) leads to the relation i=n{1—4log,1/a}, where 7 repre 
sents the osmotic ratio, n the number of ions resulting from a 
molecule of the salt, and a the activity coefficient. 

By comparing the values of i for binary and ternary electrolytes 
which are derived from freezing-point observations with those 
which are calculated (1) from the above equation, and (2) from the 
Arrhenius equation ‘=1+(n—1)a, it is shown that the equation 
based on the Clausius theorem and the author’s theory of electro- 
lytes is in better agreement with the experimental results. The 
failure of the Arrhenius equation is very strongly marked in the 
case of ternary electrolytes. 

It is shown that no change in the activity coefficient occurs when 
salt solutions of the same equivalent concentration are mixed 
together. H. M. D. 


Rhythmic Diffusion Structures in Gelatin-Salt Jellies. 
III. W. Moewter (Kolloid Zeitsch., 1918, 23, 11—15. Compare 
this vol., ii, 301).--In connexion with his theory of jelly structure, 
the author has made experiments with textile fabrics which indicate 
how, by the displacement of superposed layers of an ultramicro- 
scopic lattice structure, rhythmic macroscopic effects may be pro- 
duced. The development of a spheritic structure when hydro- 
chloric acid is allowed to diffuse into a semi-liquid gelatin jelly 
containing sodium chloride is supposed to be caused by some such 
displacement of the lattice structure of the gelatin accompanied 
by hydrolytic fission, the resulting rhythmic structure being sub- 


sequently rendered visible by deposition of colloidal particles. 
E. H. R. 


Experiments in Rhythmic Banding. Harry N. Howes 
(J. Amer. Chem. Soc., 1918, 40, 1187—1195).—Silicie acid gels 
have been found to exhibit well-developed rhythmic banding effects 
when suitable electrolytes are dissolved in the gel, which is then 
brought into contact with aqueous solutions which react with the 
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gel electrolyte to form insoluble compounds. Banded precipitates 
have thus been obtained of mercuric iodide, metallic gold, copper 
chromate, basic mercuric chloride, cuprous oxide, copper ferro- 
eyanide, and basic lead iodide. The best results were obtained in 
the case of copper chromate, the bands and the intervening clear 
spaces being very sharply defined. 

The formation of the rhythmically distributed bands is ex- 
plained in terms of differences in the rate of diffusion. If the 
gel contains chromate ions and the aqueous solution copper ions, 
then the latter diffuse into the gel and a layer of copper chromate 
is formed at the surface of the gel. The chromate ions below this 
precipitation zone diffuse into the region which is now depleted of 
chromate ions and meet the advancing copper ions, whereby the 
thickness of the precipitation layer is increased. The difference in 
concentration of the chromate ions in contiguous layers is greatest 
just below the front of the thickening band, and in consequence 
the copper ions have to advance some distance beyond the band 
before the concentration of chromate ions is sufficiently large to 
cause precipitation of copper chromate and the formation of a new 
band. These conditions are repeated, with the production of pre- 
cipitation zones in rhythmic distribution. H. M. D. 


Isomorphous Mixtures. Pau Gaunerr (Compt. rend., 1918, 
167, 491—494).—-From a general study of the properties of 
crystals deposited from solutions of mixtures of isomorphous salts, the 


author considers that the expression solid solution must be reserved 
for crystals, which are stable, perfectly homogeneous, and, in the 
case of coloured salts, almost without polychroism. Crystals formed 
by the regular association of very small crystals, and even in 
certain cases by crystalline particles themselves, must be regarded 
as mixed crystals. W. G. 


The Retardation of the Formation of Prussian Blue in 
Aluminium Hydroxide Sols. H, Frevnpticu and J. Rerrstérrer 
(Kolloid Zeitsch., 1908, 28, 23—24).—Polemical in reply to 
Vorlinder, this vol., ii, 301. E. H. R. 


_Effect of Dissolved Substances on the Velocity of Crystal- 
lisation of Water. III. A.sert Brann (J. Amer. Chem. Soc., 
1918, 40, 1168—1184. Compare A., 1916, ii, 233, 424).—Further 
observations have been made on the influence of dissolved sub- 
stances on the rate of crystallisation of water at a constant tempera- 
ture of —7:0°. From the results obtained with metallic chlorides 
and sulphates, alcohols and other related organic compounds, sugars 
and colloids, it would seem that the retarding influence of the dis- 
‘olved substance is mainly determined by its degree of hydration. 
All the substances examined retard the crystallisation with the 
sxeeption of colloidal ferric hydroxide, which at concentrations of 
l0—20 grams per litre produces an increase in the rate of crystal- 
lisation. The effects observed point to the conclusion that sub- 
tances which form crystallo-hydrates are hydrated in solution to 
19**—2 
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a greater extent than similar substances which crystallise in the 
anhydrous form. In support of the view that the velocity of 
crystallisation depends on the degree of hydration of the solute, a 
distinct parallelism is found between the velocity and the heat of 
solution. 

Experiments made with water and potassium chloride solutions 
in tubes of different kinds show that the velocity of crystallisation 
varies directly with the diameter of the bore, but is independent 
of the thickness of the wall of the tube. 

It is supposed that the effects produced by dissolved substances 
are specific in nature, but it is not yet possible to calculate from 
these the absolute degree of hydration. H. M. D. 


Effect of Dissolved Substances on the Velocity of Crystal. 
lisation of Formamide. A.tserr Brann (J. Amer. Chem. Soc. 
1918, 40, 1184—1187).—Formamide is very susceptible to spon- 
taneous crystallisation when but slightly undercooled, but it has 
been found possible to compare the influence of various alkali 
haloids on the velocity of crystallisation at —2-5°, which corre- 
sponds with an undercooling of 4:75°. The retardation of the 
crystallisation is supposed to be due to solvation, the extent of which 
appears to run parallel with the degree of hydration in aqueous 
solution. 

For the same degree of undercooling, the velocity of crystallisa- 
tion of formamide is only about one-seventh of the velocity found 
for water. The difference in the rates is supposed to be connected 
with the greater extent to which formamide is associated. 

H. M. D. 


The Chemical Kinetics and Constitution of Aqueous-alco 
holic Solutions of Sodium Alkyloxides. Rup. Weascueme 
(Monatsh., 1918. 39, 201—218).—A mathematical discussion of 
the kinetics of chemical changes between a solution of sodium in 
aqueous alcohol and substances which react with both sodium 
hydroxide and sodium ethoxide. The assumption of Lobry de 
Bruyn and Steger (A., 1899, i, 745; see also Senter and Wood, T., 
1915, 107, 1070), that the ratio between the amounts of sodium 
hydroxide and sodium ethoxide can be directly deduced from the 
relation between the quantities of the two reaction products, is 
erroneous, as also is therefore their conclusion that even in 50% 
alcohol the sodium is present mainly as sodium ethoxide. 


D. F. T. 


Alkaline Saponification. Esterification of Citric Acids 
and their Glycerides. J. Pinnow (Zeitsch. Elektrochem., 1918, 
24, 270—278).—The author shows that, contrary to the statement 
of Meyer (this vol., ii, 223), his accounts of the esterification of 
triethyl citrate and the hydrogen ethyl citrates constitute the first 
complete work on the step-wise alkaline hydrolysis of esters of 
tribasic acid. The work previously published (this vol., ii, 103) 
is continued in the present paper. It is shown that cotton-seed 
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oil when treated with cold alcoholic potash is converted to the 
extent of 75% into the ethyl ester, whilst a small quantity is 
directly hydrolysed. The glycerol content in cotton-seed oil can 
be estimated by weighing and the use of an analytical correction. 
Asymmetric diethyl hydrogen citrate is hydrolysed in two ways by 
dilute acids. It is also shown that in preparing diethyl esters 
from the monoethyl esters obtained by the hydrolysis of triethyl 
citrate, the asymmetric diethyl ester is produced in the larger 
quantity. A comparison of the velocity of hydrolysis of the 
glycerides of acetic acid and other esters shows that the complex 
formation between the alkali or alcoholate does not take place 
with the whole ester molecule, but with dissociated groups. 
J. F. 8. 


Atomic Structure from the Physico-chemical Standpoint. 
AtrreD W. Stewart (Phil. Mag., 1918, [vi], 36, 326—336).— 
The question of the structure of the atom is considered more par- 
ticularly with reference to the chemical properties of the elements, 
and a model atom is described which takes account of the follow- 
ing facts: (1) the independence of the a- and §B-ray changes, 
(2) the difference in origin of the electrons which are involved in 
ordinary chemical changes and those which are ejected during 
Bray changes, (3) the impossibility of controlling the ejection of 
B-ray electrons by any known process, (4) the alteration of the 
atomic number by either an a- or a B-ray change, (5) the produc- 
tion of helium in an a-ray change, (6) the difference in degree 
between the effects produced by the ejection of a B-ray and the 
corresponding change in valency produced by chemical means, 
(7) the possession of the same chemical properties by atoms of 
different weights, and, on the other hand, the identity of the 
weights of atoms which have different chemical properties. In this 
model atom, the core is negative and consists of a group of negative 
electrons travelling in closed orbits. Closely surrounding these 
are the orbits occupied by positive electrons, some of which are 
supposed to be associated with negative electrons. The mass of 
the atom is supposed to be concentrated in this zone. Further 
from the core, other negative electrons move in orbits of an 
elliptical character, the ellipses being much elongated, so that the 
electrons travel in paths comparable with those of comets in the 
solar system. When these “cometary” electrons are in a position* 
of aphelion to the nucleus, they will be moving relatively slowly 
in their orbits, and hence will be less resistant to forces tending 
to remove them from the atom. The forces attracting the electrons 
towards the nucleus will also be weakest in this position, and the 
ease with which the valency of certain elements can be altered by 
chemical or electrical means can thus be readily explained. 
Elements which show no changes of valency may be assumed to 
have more nearly circular orbits for the electrons in the outer zone 
of the atom. For the interpretation of other properties the 
origina] must be consulted. H. M. D. 
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Romance of the Chemical Elements, their History and 
Etymology. Inco W. D. Hackn (Amer. J. Pharm., 1918, 90, 
478—492, 565—579)—An account of the history and the 
etymology of the elements. Chronological tables and family trees 
of related elements serve to illustrate the historical description. 

H. M. D. 


Modification of the Periodic Table. Inco W. D. Hackn 
(Amer. J. Sci., 1918, [iv], 46, 481—501).—-A more ample account 
of work already published (this vol., ii, 306). C. §. 


Definition of Valency. F. H. Lorine (Chem. News, 1918, 117, 
319—322).—A general discussion of the meaning to be applied to 
the term valency. Valency is described as of four types: (1) that 
existing with helium atoms acting as subatomic units; this is a 
stronger type of valency, and consequently stronger affinity; 
(2) that involved in atomic combinations, that is, the ordinary 
valency, but with affinities which are not correlated to the valency 
values; (3) a residual or excess valency, which tends to become 
diffuse and is exerted in the formation of molecular complexes; 
and (4) a more remote type of valency, which, being wholly diffuse, 
is more of the nature of an affinity pure and simple, and in this 
case, which is active in cohesion, the idea of valency may be 
eliminated. The author supports his suggestions by extracts from 
various writers. J. F.S. 


Further Contributions to the Life-history of Johann 
Rudolph Glauber. Watrer Brizcer (Chem. Weekblad, 1918, 15, 
984—-987).—A popular account, with portrait, of the life of 
Glauber. A. J. W. 


Inorganic Chemistry. 


Hydrogen Sulphide Generator. T. R. Ernest (J. Amer. 
Chem. Soc., 1918, 40, 1224—-1226).—A compact form of generator 
with concentric compartments for the iron sulphide and the acid. 
Ease of control, absence of leakage, and large storage capacity are 


advantageous features claimed for the author’s design. 
H. M. D. 


Method of Handling Phosphorus. Bertram Biount (Analyst, 
1918, 43, 291—292).—Phosphorus may be safely handled in a 
vessel filled with nitrogen free from oxygen. Carbon dioxide can- 
not be used for this purpose, since, should the phosphorus take fire, 
it will continue to burn, decomposing the gas. C. A. M. 
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Electrolysis of Molten Sodamide and Potassamide. 
LornaR WOuLER and F. Sranc-Lunp (Zeitsch. Hlektrochem., 1918, 
94, 261—270).—An open apparatus is described in which pure 
sodamide and potassamide may -be prepared by the action of 
ammonia on the molten metals. The apparatus is so constructed 
that the physical constants of the product may be determined 
immediately after preparation, and the purity thereby determined. 
Melting points of the products were obtained from cooling curves, 
and the values, sodamide, m. p. 210°, potassamide, m. p. 338°, 
obtained, instead of the values 149—155° and 270—272°, re 
spectively, which had been obtained previously by Titherley (T., 
1894, 68, 504). Apart from the breaks occasioned in the cooling 
curves by the solidification of the amides, no other breaks were 
observed. The method of analysis of the amides proposed by 
Dennis and Browne (A., 1904, ii, 558) is modified by moistening 
the amide with alcohol before its decomposition by water. This 
has the effect of making the decomposition occur more regularly. 
The molten amides conduct a current electrolytically, due to the 
ionisation NaNH, — Na’+NH’,. Hydrazine is not formed at 
the anode as was expected, but ammonia and nitrogen, the dis- 
charge of the anion taking place according to the equation 
6NH,’+6 =4NH,+N,. The expected formation of hydrazine 
was probably prevented by the catalytic action of the sodamide. 
Chlorine and iodine do not form hydrazine with the amides, but 
halogen-substituted ammonias. The specific conductivity has been 
determined, and the values %o;5. =0°593 ohm~-! for sodamide and 
Luge =0°389 ohm-! for potassamide, obtained. The decomposition 
voltage at the melting point is found to be 0°71 volt for sodamide 
and 0°87 volt for potassamide, the former having a temperature 
coefficient 1°52 x 10-8 volt. J. F. S. 


Alteration in Concentrated Solutions of Sodium Hypo- 
chlorite. M. Bouver (Bull. Sct. Pharmacol., 1917, 24, 347—349 ; 
from Chem. Zentr., 1918, i, 941).—Concentrated solutions of 
sodium hypochlorite rapidly lose their activity in direct sunlight. 
Decomposition occurs most readily in white glass flasks, consider- 
ably more slowly in vessels of brown glass. Solutions preserved 
in the shadow or in the dark are practically unchanged after four 


weeks. H. W. 


Microchemical Reactions of Metals with Rubidium and 
Casium Chlorides. Jan Vermanpve (Pharm. Weekblad., 1918, 
55, 1131—1134).—An account of the preparation of double 
chlorides of cesium and rubidium with mercury, silver, copper, 
bismuth, antimony, tin, lead, nickel, cobalt, cadmium, iron, zine, 
Manganese, and magnesium. These chlorides are analogous to the 
torresponding double salts of potassium and sodium. No double 
chlorides were obtained containing arsenic, aluminium, calcium, 
strontium, barium, potassium, sodium, or lithium. A. J. W. 


ii. 398 ABSTRACTS OF CHEMICAL PAPERS. 


Silver Arsenide. I. Attempt to Reduce Silver Arsenate 
by Formaldehyde. Enrique V. Zappi and Juan L. Lanpasvry 
(Bull. Soc. chim., 1918, [iv], 28, 318—322).—Attempts to reduce 
silver arsenate either in the solid state or in hot or cold ammoniacal 
solution with formaldehyde were rot successful. The product 
from the latter method oscillated in composition around that ex- 
pressed by the formula 2Ag,As0,,Ag. W. G. 


Thermal Decomposition of certain Inorganic Trinitrides, 
Artuur R. Hrren (/. Amer. Chem. Soc., 1918, 40, 1195—1204). 
—The possibility of regulating the decomposition of metallic tri- 
nitrides, when heated, has been examined in experiments con- 
ducted at different temperatures. Silver, mercurous, mercuric, 
barium, and thallous trinitrides decompose quickly into the corre. 
sponding elements when the temperature is suitably adjusted, but 
the behaviour of lead, cupric, and ammonium trinitrides is not so 
easily controlled. In the case of silver trinitride, which was more 
closely examined, quiet decomposition occurs at 280—290° The 
rate of decomposition was found to increase with the temperature, 
and in a vacuum the evolution of nitrogen was much more rapid 
than at atmospheric pressure. 

An arrangement of apparatus is described in which the thermal 
decomposition of the trinitrides may be quantitatively determined, 
and it is proposed to make use of this in the determination of the 
atomic weight of nitrogen. H. M. D. 


An Impurity of Zinc Dust. ©. Brinper (Chem. Zeit., 1918, 
42, 458).—Zinc dust frequently contains a considerable amount of 
chlorine, and should be proved free therefrom before being used 
for reductions in analytical work. C. A. M. 


Basic Carbonate of Copper. Horace Barrarr Dunnicuirr 
and SuparsHan Lat (T., 1918, 113, 718—722).—The statement 
that commercial copper carbonate has the same composition as 
malachite is not in agreement with the authors’ results for thirteen 
samples which have been examined. Attempts to prepare a basic 
copper carbonate of approximately constant composition have 
shown that a substance of the composition 2CuCO,,5Cu(OH), may 
be obtained by the action of a mixture of sodium carbonate and 


sodium hydrogen carbonate on copper sulphate solutions. 
H. M. D. 


The Rare Earths. VII. Separation of Holmium. L. I. 
Yntema and B. 8S. Hopxtns (7. Amer. Chem. Soc., 1918, 40, 
1163—-1167).—Experiments made with rare earth fractions cor- 
taining only holmium and yttrium indicate that these may be 
separated by fractional hydrolysis of the phthalates. By gradv- 
ally raising the temperature of the phthalate solution, basic 
phthalates are precipitated, and the first fractions are found to 
contain a larger proportion of holmium than that present in the 
original rare earth mixture. 
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Fractional precipitation by sodium nitrate from a dilute neutral 
nitrate solution also leads to an accumulation of holmium in the 
first fractions. A holmium-yttrium mixture with an “atomic 
weight ” equal to 97°7, when separated into six fractions by this 
method, gave 103°3 for the “atomic weight” of the metal in the 
frst fraction and 91°3 in the last fraction. The nitrite method is 
considered to promise better results than the ae oe 


Fusion and Crystallisation of Iron-Carbon Alloys. 
RupotF Rver and Franz Gorrens (Ferrum., 1917, 14, 161—177; 
from Chem. Zentr., 1918, i, 907. Compare Ruer and Iljin, A., 
1911, ii, 494; Ruer and Goerens, A., 1916, ii, 483; 1917, ii, 474). 
—With the object of reinvestigating certain portions of the equil- 
ibrium diagram of iron—carbon alloys, the authors have melted 
pure electrolytic iron with sugar carbon ‘in an electric furnace in 
porcelain tubes in an atmosphere of nitrogen. The melting points 
of antimony (630°6°), copper (1084°), and nickel (1451°) were used 
for the calibration of the thermometer. The mean of the melting 
and solidifying points of the cementite eutectic is found to be 
1145°, that of the graphite eutectic 1152°; the former alloy con- 
tains 4°2% and the latter 415% of carbon. The perlite point 
occurs at 721° with 0°9% of carbon. The authors draw the 
conclusion that the formation of graphite in grey pig iron occurs 
in the liquid phase, and that the substance separates as such from 
the molten mass and is not formed by the disintegration of other 
pre-formed crystalline varieties. 

A résumé of the data which are necessary for the construction 
of the melting-point curves is appended. H. W. 


High Temperature Investigations. XI. Chromium and 
Carbon. Orro Rurr and Turopor Forur (Zeitsch. anorg. Chem., 
1918, 104, 27—-46).—An account of a detailed study of the alloys 
of chromium and carbon. Alloys saturated with carbon were pre- 
pared by melting chromium (prepared by the alumino-thermite 
process and containing Al 1°33%, Fe 0°62%, Si 0°26%, Al,O, 0-53%) 
in a crucible of pure carbon at temperatures varying from 1840° 
to 2567° for fifteen minutes, stirring frequently with a carbon rod. 
Samples less rich in carbon were obtained by melting a mixture of 
chromium and a finely powdered alloy containing 11°16% of carbon 
in a magnesia crucible at 1800—1850°. At higher temperatures, 
chromium attacks the crucible. Alumina or zirconia is no more 
resistant than magnesia. For the analysis of the alloys, special 
methods were devised, consisting in oxidising’ by means of potassium 
utrate or sodium peroxide, carbon and chromium being converted, 
respectively, into carbonate and chromate. 

The alloys of carbon and chromium fall into two groups: 
(1) those containing up to 8°5% of carbon, completely soluble in hot 
4% hydrochloric acid; (2) those containing more than 8°5% 
of carbon, partly soluble in the same acid. 
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The alloys of the first group, which have been prepared contain. 
ing 1°51% to 849% of carbon, when repeatedly extracted with cold 
2N-hydrochloric acid until no more chromium dissolves, leave a 
residue of practically pure Cr;C,. The low carbon alloys show a 
close fracture, those with a higher carbon content being coarser 
and showing distinct crystalline needles. Microscopic sections 
etched with hydrochloric acid (no other etching reagent is applic. 
able to these alloys) show crystals of the compound embedded in 
a eutectic. The alloy containing 8°49% of carbon is practically pure 
Cr,C, and contains no eutectic, the section showing a uniform mass 
of crystals. The carbide, Cr,;C,, which can be prepared in quantity, 
forms silvery crystals, D #* 6°915, m. p. 1665°. It is not attacked 
by aqua regia, and on melting undergoes no appreciable decom- 
position. No trace of the compound Cr,C described by Moissan 
was found. 

The alloys of the second group, containing more than 8-5% 
of carbon, contain no free chromium, only carbide and graphite. 
The carbon content of the saturated alloys increases with the 
temperature of preparation, from 12°42% at 1840° to 14°03% at 
2233°, and more rapidly to 23°12% at 2567°. When treated with 
hot 24% hydrochloric acid, part of the alloy dissolves, the ratio of 
chromium to carbon dissolved indicating that the soluble carbide 
has the composition Cr,C,. The existence of this compound could 
not be confirmed by isolation. The residue insoluble in hot acid 
contains graphite, together with the carbide, Cr,C,, which, after 
extraction of the graphite, is obtained 99—99-5% pure. The 
three constituents, Cr,C,, Cr,C,, and graphite, can be identified in 
microscopic sections, which show no eutectic. Possibly above 2250° 
a higher carbide, CrC, is formed. 

The carbide, Cr,C,, is resistant to all acids. It is darker in 
appearance than Cr,C,, has D{'* =6°683, and melts at about 
1890+10°. In the molten condition, it reduces magnesia, alumina, 
and zirconia, and apparently undergoes partial decomposition when 
melted into Cr,C, and graphite. It is decomposed by chlorine at 
a red heat, forming chromium trichloride and amorphous carbon. 

The chemical composition of the alloys rich in carbon is un- 
affected by the rate of cooling, but larger crystals are developed 
when the rate of cooling is retarded. An alloy saturated with 
earbon boils at about 2570° under 8—14 mm. pressure, the vapour 
being pure chromium. 

From the data obtained, the equilibrium diagram for the system 
chromium-—carbon has been constructed. E. H. R. 


Metastannic Acid: and its Compounds. Avevusr Kuxz1V- 
scHMIDT (Monatsh., 1918, 39, 149—178).—On account of the dis- 
crepancies in the literature concerning the action of nitric acid on 
tin, a reinvestigation has been made. If nitric acid is diluted 
with 1}—2 volumes of water, the only product is stannous nitrate, 
and with stronger, and even undiluted, acid at 0—15°, the form- 
ation of stannous nitrate can still be observed, accompanied by 
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normal or basic stannic nitrate; within the stated range of tempera- 
ture, the yellowish-white precipitate which may be formed consists 
of a mixture of white stannic nitrate soluble in water with in- 
soluble, yellowish-white basic stannic nitrate. Stannic nitrate 
even at the ordinary temperature slowly changes into the meta- 
salt, and for this reason the white, bulky precipitate which it 
yields with aqueous sodium hydroxide may not dissolve completely 
in an excess of the reagent; at 45°, the change in the stannic 
nitrate is so rapid that the solution suddenly gelatinises, and, after 
prolonged heating at 100°, the transformation is complete. The 
powdery product of oxidation of tin with hot nitric acid, commonly 
described as metastannic acid, is really a nitrate of metastannic 
acid which, on washing with water, gives rise to metastannic acid 
as a secondary hydrolytic product. Metastannic acid, obtained by 
the action of nitric acid (D 1°40) on tin and careful washing with 
water, when dried in air at the ordinary temperature has the com- 
position 5H,SnO0;,4H,O, the 4H,O being lost on storage over 
sulphuric acid in a vacuum for several days; the nitric acid is 
removed only with difficulty, and if alcohol is used instead of 
water, the washing has to be still more prolonged; the primary 
oxidation product is therefore in all probability a metastannic 
nitrate which yields metastannic acid by hydrolysis. Metastannic 
acid shows no double refraction under the polarisation microscope 
and is an amorphous powder; it is capable of combining with 
hydrochloric acid or sulphuric acid with development of heat, the 
resulting compounds being very easily hydrolysable. The quinque- 
molecular formula for the anhydrous acid is confirmed by an 
analysis of sodium metastannate, produced by the action of sodium 
hydroxide on metastannyl chloride, the resulting compound having 
the composition 5SnO,,Na,0,4H,O. The parastannic acid described 
by Engel (A., 1898, ii, 29) is ordinary metastannic acid. Meta- 
stannic nitrate, prepared by the action of hot nitric acid on tin, 
has the composition 58n0,,2HNO,,3H,O, whether dried in a 
vacuum over sodium hydroxide and calcium chloride or between 
porous tiles in the air; the compound obtained from tin and cold 
nitric acid probably consists of a mixture or compound of stannyl 
nitrate, SnO(NO;),, and the above metastannic nitrate; both 
nitrates gradually decompose in ultra-violet light with liberation 
of nitric acid. The action of hydrochloric acid on metastannic 
acid yields a stannyl chloride which, after being washed free from 
soluble tin salts by diluted hydrochloric acid and dried in a vacuum 
over sodium hydroxide and calcium chloride, has the composition 
$n0,,2HC1,3H,O; the primary, pasty product, on account of its 
content of free acid, gives a clear solution in water, but when dry 
does not dissolve entirely on account of hydrolysis. As simple 
astannic acid and the B-metastannic acid are colloidal substances 
capable of reversible inter-transformation. the change occurring 
More readily, however, from the a-acid to the meta-acid, these facts 
accord well with the respective formule H,SnO, and (H.Sn0O,), ; 
the structure of the latter is represented by a cyclic skeleton con- 
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taining five tin atoms and five oxygen atoms, arranged alternately 
with ten hydroxyl groups attached in pairs at each tin atom. The 
stannyl chloride is therefore represented as Sn;0;(OH),Cl,, the 
metanitrate as Sn,0,(OH),(NO,), and the metasulphate as 
Sn,0,(OH),80,. i D. F. T. 


Presence of Vanadium and Arsenic in the Subterranean 
Waters of Bell-ville (Cordova). Aritio A. Bapo (Bol. Acad. 
Nac. Ciencias, Cordoba, 1918, 23, 85—96).—An account of 
analyses of water from the district of Bell-ville, in Argentina. 

A. J. W. 


Mineralogical Chemistry. 


Hydrothermal Mineral Formation. Wor J. Mier and 
J. KoEntGsBERGER (Zeitsch. anorg. Chem., 1918, 104, 1—26).-- 
The investigations described in an earlier communication have 
been continued (A., 1906, ii, 553). The experiments have been 
confined to the system K,O-A1,0,-Si0,-H.O, with or without 
carbon dioxide. The starting materials used were potassium 
silicate (potassium water glass) and an aluminium hydroxide 
hydrogel, or in some cases a 0°5 molar solution of potassium 
aluminate. Carbon dioxide was added either as _ potassium 
carbonate or as solid pellets just before closing the bomb. The 
several constituents in the proportions required were heated for 
varying lengths of time (12 to 180 hours) at temperatyres varying 
from 100° to 440° in a strongly made bomb. Inside the bomb was 
a filter tube, so arranged that by inverting the furnace the liquid 
contained in the bomb could be filtered into this tube, and any 
erystals separating subsequently collected and examined. The 
products were identified generally by optical methods. 

On few occasions were any crystals obtained in the filter tube, 
the only products identified being quartz, orthoclase, zeolite, and 
pectolite, not leucite or nepheline. With rising temperature, the 
quantity of leucite in the solid phase diminishes, that of orthoclase 
increasing. From the slight amount of filter-tube product 
obtained, it is clear that the concentration of potassium aluminium 
silicate in the water at the temperatures employed is low, and is 
not likely appreciably to affect the critical temperature of the 
water. 

Potassium felspar was only identified when the temperature 
used was 360° or above. This critical temperature (360+20°) 
should be an important fixed point for the geological thermometer. 
The presence of carbon dioxide or of sodium or calcium ions intro- 
duced in the form of labradorite does not affect the critical tempera- 
ture, Albite was not observed up to 430°, but Baur has obtained 


ANALYTICAL CHEMISTRY. ii. 403 


it under similar conditions at 450° (A., 1911, ii, 991). In presence 
of carbon dioxide at 310°, quartz alone is stable, the alumino- 
silicates appearing to be transitional with short heating at lower 
temperatures, forming again with longer heating at higher 
temperatures. The succession of minerals observed in nature is 
in better agreement with the results of experiments in which much 
carbon dioxide was present than in those without. 

The formation of zeolites in absence of carbon dioxide commences 
below 100° and may increase up to 400°, but probably their limit 
of stability, with the exception of analcime, is below 300°. 

The opinion is confirmed that, in hydrothermal syntheses below 
400°, equilibrium is seldom attained. E. H. R. 


Meteoric Iron from Chili (Dehesa). F. Berwerru (Tsch. 
Min, Mitt., 1917, 34, 272).-This mass was described by Daubrée 
in 1868, and was stated by Domeyko to have been found in the 
Cordillera de la Dehesa, near Santiago. From its compact appear- 
ance and Domeyko’s analysis (Ni 14%), it was placed in the group 
of nickel-rich ‘compact irons.’ Microscopical examination of an 
etched surface shows, however, that the structure is octahedral. 
The following new analysis (mean of two by E. Dirrter) was there- 
fore made, showing that this iron belongs to the group of very fine 


octahedrites. 
Tnsol. 
Fe. Ni. Co. (Schreibersite). 


0-56 0-07 
L. J. 8. 


Analytical Chemistry. 


Calculation of the Possible Error in Gravimetric Estima- 
tions. V. Zormr (Bull. Sci. Pharmacol., 1917, 24, 298—302 ; 
from Chem. Zentr., 1918, i, 945).—In the gravimetric estimation 
of the amount, x, of a substance, X, dissolved in water by con- 
version into an insoluble substance, Y, and weighing the quantity 
of the latter, 7, the possible total error, exclusive of that due to 
the personal factor, is exactly equal to the algebraic sum of the 
individual errors. If m, and ms, are the molecular weights of X 
and Y, respectively, Am, and Am, the accuracy of their determina- 
tion (the value O=16 being considered exact as fundamental), the 
relative error is expressed by the following relationship: 

Ax/a=(moy. Am, + my . Ams + m,. MAy)/ (x .m?,). 

The estimation of sulphuric acid by weighing the barium 
sulphate formed is chosen as example; the possible sources of error 
are the solubility of the sulphate in water, adhesion of the pre- 
cipitate to the glass, adhesion of foreign matter to the precipitate, 
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the weight of dust falling on the precipitate during the estimation, 
increase in weight of the crucible by deposition of moisture, errors 
in weighing, and loss during incineration. Of these, the solubility 
and the error in weighing can be mathematically treated; the 
others are, in part, independent of y, and their sign and magnitude 
can only be arbitrarily estimated. In the case given above, the 
uncertainty is calculated to be 11:1000. H. W. 


° 

Colorimetric Determination of the Reaction of Bacterio- 
logical Media and other Liquids. G. D. Barvyerr and H. 8. 
Cuapman (Amer. J. Pharm., 1918, 90, 592—595)—The method 
depends on the superimposing of two extreme colours of the 
indicator, as first proposed by Salm (A., 1906, ii, 218). For ex- 
ample, in the case of a phenolsulphonephthalein solution, the 
observed colour may be regarded as being composed of a definite 
amount of red with a definite amount of yellow, and may be 
matched by superimposing the extreme red and extreme yellow 
of the indicator in proper concentrations. If five drops of a solu- 
tion of this indicator be added to a tube containing 5 c.c. of dilute 
acid, and five drops to another tube containing 5 c.c. of dilute 
alkali, the colour observed by transmitted light through both tubes 
will be half-way between the yellow and the red. This is the half- 
transformation point, and is a definite constant for this indicator. 
By partitioning the ten drops of indicator in varying proportions 
between tubes containing the same amounts of acid and alkali, and 
viewing each pair by transmitted light, a series of colours covering 
the range of usefulness of this indicator (6°9 to 81 p,,) will be 
obtained. By standardising the series by comparison with solu- 
tions of known hydrogen-ion concentration, it may be used as a 
colour standard for the determination of unknown reactions. 


C. A. M. 


Simple Application of the Volhard Principle for the 
Estimation of Chlorides in Blood Plasma. W. ©. Rappieye 
(J. Biol. Chem., 1918, 35, 509—512).—The citrated plasma is 
diluted with water, the chlorides precipitated by a standard solu- 
tion of silver nitrate, and, after filtration, the excess of silver 
titrated by potassium thiocyanate, using iron ammonium alum as 
an indicator. Employing a silver nitrate solution of such a 
strength that 1 c.c. is equivalent to 2°5 mg. of sodium chloride, and 
a thiocyanate solution of one-fifth of the strength of the silver 
nitrate solution, the error in the estimation of the chlorides in 
2 c.c. of the plasma does not exceed 1%. H. W. B. 


Important Alteration in a Sodium Thiosulphate Solution. 
H. I. Waterman (Chem. Weekblad, 1918, 15, 1098—1099).— 
From May to August, the strength of a sodium thiosulphate solu- 
tion, as determined by the iodine method, altered from 
0°923 x V/10 to 1:021xW/10. The author is unable to suggest 
an explanation of the phenomenon. A. J. W. 


—_ © mm ™ hee 
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Simplified Gasometric Estimations. Anpri Renaup (J. 
Pharm. Chim., 1918, [vii], 18, 104—106).—To avoid frequent 
standardisations of the nitrometer in the estimation of nitrogen 
in urea, a second tube, exactly similar to the nitrometer tube, is 
employed. A known amount of urea is decomposed as usual in the 
nitrometer, and the volume of nitrogen obtained is noted. The 
same volume of air is then admitted to the comparison tube, and 
this volume is used as the standard in subsequent estimations. 
(See, further, J. Soc. Chem. Ind., November.) W.P.S. 


A Survey of Methods for the Estimation of Nitrites and 
Nitrates in the same Solution. A ice Or.sner (Zeitsch. angew. 
Chem., 1918, 81, 170—172, 178—179).—The various methods 
available for the estimation of nitrites and nitrates in presence of 
each other are reviewed. The colorimetric methods are suitable 
for water analysis. The diphenylamine-sulphuric acid reagent is 
available for both nitrates and nitrites, since, when diluted with 
a definite volume of water, it ceases to react with nitrates and 
shows a blue colour with nitrites. The nitrites are estimated first 
and then destroyed with urea and sulphuric acid or by boiling 
with ammonium chloride; this treatment does not affect the 
nitrates. Letts and Rea (T., 1914, 105, 1157) recommend 
diphenylbenzidine. Several gasometric methods have been 
described, depending on the evolution and measurement of nitrogen 
or nitric oxide. For instance, on boiling a nitrite with ammonium 
chloride, nitrogen is evolved equivalent to twice that. of the nitrite ; 
the presence of nitrate has no influence. Ferrous chloride in 
presence of acetic acid or ferrous ammonium sulphate alone, on 
boiling, decompose nitrites with evolution of nitric oxide, which 
may be measured in a eudiometer. The subsequent addition of 
hydrochloric acid to the same solution causes the decomposition of 
the nitrates according to Schlesing’s method. Nitric oxide may 
also be liberated first by hydriodic acid, which decomposes nitrites, 
and then by ferrous chloride and hydrochloric acid, which decom- 
poses nitrates. Winogradsky prefers to estimate the nitrites by 
titration with permanganate, with the formation of nitrate, and 
then the total nitrates by Schlesing’s method. In the analysis 
of culture media for the study of the progress of nitrification and 
denitrification by bacteria, the author recommends the perman- 
ganate method, the solution of nitrite being titrated into the 
diluted permanganate, previously acidified and warmed to 40°. 
Towards the end of the titration, plenty of time must be allowed 
between each addition, as the oxidation is somewhat slow. The 
total nitrogen is then determined as ammonia after reduction by 
zinc and iron in alkaline solution. The method gives much closer 
results than Winogradsky’s, and is applicable to culture liquids 
which do not contain ferrous sulphate, which, moreover, is not 
essential for the growth of these bacteria. 

The culture media may contain small quantities of other reducing 
substances which involve a constant error, generally negligible. 
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Citric acid is generally employed, but does not affect the nitrite 
titration performed in the manner described. Ammonium salts 
are eliminated by boiling before reduction of the total nitrate. 
Franzen and Léhman (A., 1909, ii, 517) have criticised the gaso- 
metric methods as applied to bacteriological work, and recommend 
Busch’s method (A., 1906, ii, 392) for liquids containing much 
organic matter, based on oxidation of nitrites by peroxide and 
their decomposition by hydrazine sulphate, the nitrates being 
determined in both portions by precipitation with nitron. Methods 
of minor importance have been based on the precipitation of 
nitrites by 2:4-diamino-6-hydroxypyrimidine sulphate, and on the 
elimination of nitrites by esterification with methyl alcohol in 
presence of standard hydrochloric acid, the loss of acidity being 
determined. J. F. B. 


Gravimetric Estimation of Phosphates. W. R. Mummery 
(Analyst, 1918, 48, 324).—Complete precipitation of phosphoric 
acid may be effected by a modification of Ullmann’s method, in 
which the nitric acid solution is filtered prior to dilution to a 
standard volume. Phosphomolybdates are precipitated at 60° and 
allowed to remain for thirty minutes at 60°, whilst magnesium 
ammonium phosphate is precipitated at 80° and left for three hours 
at the ordinary temperature. C. A. M. 


The Estimation of Phosphoric Acid as Magnesium 
Pyrophosphate. IV. D. Batarerr (Zeitsch. anorg. Chem., 1918, 
104, 53—56).—On account of the slight solubility of the two phos 
phates Mg[(NH,).PO,], and Mg;(PO,)s, it is practically impossible 
to get true equilibrium in solution and is difficult to obtain a pure 
precipitate of normal magnesium ammonium phosphate (compare 
this vol., ii, 332). When the velocity of precipitation is retard 
by allowing ammonia to diffuse slowly into an acid solution of the 
phosphoric acid—magnesia mixture in presence of ammonium 
chloride in the cold, the precipitate is practically pure MgNH,P0,. 
Experiments on the method of Schmitz, by which ammonia is 
added to a hot solution in presence of ammonium chloride and 
precipitation occurs on cooling, show that the precipitate thus pro 
duced is not pure. On ignition, part of the phosphoric acid is lost 
by volatilisation, and the residue is relatively rich in magnesium 
and poor in phosphoric acid, the errors approximately compensating 
one another. It is therefore inadvisable to redissolve and repre- 
cipitate after ignition. The result obtained by this method is not 
affected by variations in dilution or in the quantity of ammonium 
chloride present. E. H. R. 


Rapid Micro-method for the Estimation of Phosphate 
and Total Phosphorus in Urine and Stools. Axira Sat 
(J. Biol. Chem., 1918, 35, 473—477).—The phosphate is precip! 
tated by uranium in the presence of sodium acetate and acetic 
acid, alcohol being added to facilitate precipitation and filtration. 
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The uranium phosphate is then dissolved in acid and the solution 
treated with potassium ferrocyanide. A red colour is developed, 
the intensity of which is compared in a colorimeter with that pro- 
duced in a similar manner from a standard uranium phosphate 
solution in hydrochloric acid. 


Use of Manna in the Estimation of Boric Acid. Litany E. 
Ines (Analyst, 1918, 43, 323)—-A freshly prepared solution of 
manna can replace glycerol in the estimation of boric acid. As 
arule, about 5 grams of manna in solution are equivalent to about 
25 c.c. of 80% glycerol. C. A. M. 


Estimation of Silicon in Ferrosilicon. P. Nicotarpor and 
J. Kornre (Ann. Chim. anal., 1918, 28, 169—173).—The ferro- 
silicon is fused with sodium carbonate and potassium nitrate, and 
the silica then estimated by the usual methods. W. P. S. 


Estimation of Total Carbon in Various Biological 
Substances. Anpré Renavp (J. Pharm. Chim., 1918, [viii], 18, 
106—-108).—The substance is heated with sulphuric acid and 
potassium dichromate, and the resulting carbon dioxide, together 
with other gases, is absorbed in ammoniacal calcium chloride solu- 
tion. The resulting calcium carbonate is then estimated volu- 
metrically. If ammoniacal barium carbonate is used for the 
absorption, the barium carbonate obtained may be converted into 


barium sulphate and weighed as such. ([See, further, /. Soc. 
Chem. Ind., November. | W. P. S. 


Estimation of Potassium. Tnos. Steen (Analyst, 1918, 43, 
348—-349).—The hydrochloric acid solution containing the 
potassium, and also iron, calcium, magnesium, etc., but free from 
silica, is evaporated with the addition of an excess of platinum 
chloride, and the residue obtained is treated with a mixture of 
alcohol, 76, ether, 13, water, 11 parts. The precipitate is 
collected, washed with the alcohol—ether—water mixture, then dis- 
solved in boiling water, and the solution boiled with an excess of 
sodium formate; after a few minutes, hydrochloric acid is added, 
the heating continued until the reduced platinum has flocculated, 
and the platinum then collected, washed, ignited, and weighed. 

W. P.S. 


Volumetric Estimation of Barium and the Solubility of 
Barium Chromate in Various Aqueous Solutions. Joun 
Wapvett (Analyst, 1918, 43, 287--289).—Barium chromate, as 
obtained in the separation of strontium and calcium, may be 
determined by a method analogous to that used for lead. 

The precipitate of barium chromate (about 0°15 gram) is col- 
lected on asbestos in a Gooch’s crucible and dissolved in 25 c.c. 
of strong hydrochloric acid and 75 c.c. of water, and the solution 
made up to 200 c.c. About 6 grams of potassium iodide are 


ii. 408 ARSTRACTS OF CHEMICAL PAPERS. 


added, and, after ten minutes, the liberated iodine is titrated with 
standard thiosulphate solution. It is essential that the hydro. 
chloric acid should be cold and dilute to prevent liberation of 
chlorine by the chromate. The method has been used to determine 
the solubility of barium chromate in water and various aqueous 
solutions under the ordinary conditions of washing a precipitate. 
The results showed that for washing barium chromate, pure water 
is preferable to 1% ammonium acetate solution, which dissolves 
about four times as much of the salt as water. C. A. M. 


Method for the Separation and Estimation of Barium 
Associated with Strontium. F. A. Goocn and M. A. Sopermay 
(Amer. J. Sei., 1918, 46, 538—540).—Barium and strontium may 
be separated by treating the saturated solution of their chlorides 
with a mixture of concentrated hydrochloric acid and ether (4:1); 
about 50 c.c. of this mixture are required for 0°5 gram of the mixed 
salts. The precipitated barium chloride is then collected on an 
asbestos filter, washed with the hydrochloric acid—ether mixture, 
dried at 150°, and weighed. [See, further, J. Soc. Chem. Ind, 
November. | W. P. 8. 


Volumetric Estimation of Zinc. R. Howpen (Chem. News, 
1918, 117, 322).—Zine can be estimated volumetrically as chloride 
and in the absence of salts of ammonium and the heavy metals 
in the following way. The solution is evaporated to remove most 
of the free acid and then exactly neutralised by V /10-sodium hydr- 
oxide, using one drop of methyl-orange as indicator. The solution 
is then titrated further with /10-sodium hydroxide, using phenol- 
phthalein as indicator. Towards the end of the titration, the 
solution is boiled, and the end-point taken as that point where the 
pink colour remains on boiling. The method is stated to give 
absolutely concordant results. J.F.S8 


Analysis of Commercial Zinc. L. Bertiauy (Ann. Chim. 
anal,, 1918, 23, 161—-169, 181—191).—Methods are described in 
detail for the estimation of the following impurities in commercial 
zinc: lead, iron, cadmium, sulphur, carbon, copper, arsenic, and 
antimony. Analyses of forty-two samples are recorded. The 
maximum amount of copper found was 0°012%, of tin 0°576%, of 
iron 0°210%, of lead 2°327%, of cadmium 0° 380% 6, of sulphur, trace, 
and of carbon 0°033%. Arsenic and antimony were present in 
traces only. [See, further, J. Soe, Chem. Ind., 658a.| 

' W.P.S 


Separation of Traces of Copper from Solution. J. E. 
Saut and Davip Crawrorp (Analyst, 1918, 43, 348).—The anti- 
septic known as quinosol (the potassium salt of 8- ‘hydroxyquinoline- 
5-sulphonic acid) gives a precipitate with traces of copper. If 
0°1 gram of quinosol is dissolved in 100 c.c. of water containing 
0°0002 gram of copper (as a salt), a voluminous, yellow precipitate 
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forms within eighteen hours; the precipitate is soluble in dilute 
hydrochloric acid. By means of this reagent, copper may be 
detected in distilled water which has been stored in copper vessels. 
Other metals in very dilute solution do not give a reaction, but a 
precipitate may be obtained from a concentrated solution of a 
mercuric salt. W. P.S. 


The Detection of Mercury in Urine, with Employment 
of a New Solvent for Mercuric Sulphide. S. Gurmay 
(Biochem. Zeitsch., 1918, 89, 199—203).—The solvent in question 
is a solution of hydriodic acid, prepared by dissolving 5 grams of 
potassium iodide in 12 c.c. of 10% sulphuric acid, and diluting 
to 25 c.c. The urine is treated first with hydrochloric acid and 
potassium chlorate te destroy the organic matter. From the 
slightly acid solution, mercury is precipitated by hydrogen 
sulphide. The sulphide is purified by dissolving in aqua regia and 
reprecipitation with hydrogen sulphide. This precipitate, if it is 
mercuric sulphide, should be insoluble in hot nitric acid solution, 
but soluble in aqua regia and the given solution of hydriodic acid. 

S. B.S. 


Adsorption of Colloidal Hydroxides. K. Scnerinca 
(Pharm. Weekblad, 1918, 55, 1070—1074).—The author considers 
that in analysis the adsorption of ordinary salts by metallic hydr- 
oxides has not much practical significance. In separating iron, a 
large excess of alkali is undesirable. A. J. W. 


Precipitation of Iron by Hydrogen Sulphide. Rk. 
Winperiicu (Zeitsch. physikal. Chem, Unterr., 1917, 30, 254; 
from Chem. Zentr., 1918, i, 814).—It is commonly stated that 
hydrogen sulphide does not produce a precipitate in solutions of 
ferrous salts. This is so only in solutions in mineral acids. Even 
Gay-Lussac mentioned that in the presence of sodium acetate a 
precipitate of ferrous sulphide is obtained. Ferrous sulphide is 
also precipitated from solutions of ferrous acetate in acetic acid 
and of iron powder in citric or succinic acid. Cc. 8. 


Use of Titanium Trichloride as a Reducing Agent in 
the Estimation of Iron by Titration with Permanganate 
in Hydrochloric Acid Solution. [L. Branpr (Chem. Zeit., 
1918, 42, 433—434, 450—451).—Titanium trichloride solution 
may be used in place of stannous chloride solution for the reduc- 
tion of ferric salts previous to the titration of the latter with 
permanganate solution. The ferric salt may be reduced by the 
addition of exactly the requisite quantity of the titanium tri- 
chloride solution, or an excess may be added, and this excess then 
removed by means of copper sulphate. The presence of platinum 
chloride, potassium dichromate, or arsenic acid in the ferric salt 
solution does not affect the results. Copper sulphate may also be 
used for removing excess of stannous chloride when this is 
employed for reducing the ferric salt. W. P. S. 
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The Colorimetric Estimation of Cobalt. FE. Ganrret Jonzs 
(Analyst, 1918, 48, 317—319).—-Small quantities of cobalt (0:0) 
to 0°1%) may be colorimetrically estimated by means of a solution 
of a-nitroso-8-naphthol, as used by Atack (A., 1915, ii, 652), 
ammonium citrate solution being added to eliminate the effect of 
moderate quantities of many other metals. In the case of 
varnishes, a solution of the ash from the sample in hydrochloric 
acid is treated with the reagents, and the coloration compared with 
those given by different quantities of a standard solution of cobalt 
containing the same amounts of ammonium citrate and a-nitroso- 
B-naphthol. About 0-1 mg. of cobalt is the most satisfactory 
quantity for the comparison. It is essential that the solutions 
should contain about the same amount of free ammonia. Iron, 
zinc, and lead do not interfere with the éstimation, but copper, 
nickel, or manganese, if present in notable quantities, must be 
removed prior to the estimation. C. A. M. 


Estimation of Tin in High-grade Wolfram Ores, and 
the Use of Lead as a Reduction Agent in Pearce’s Assay. 
A. R. Powe tt (J. Soc. Chem. Ind., 1918, 37, 285—2877r).—One 
gram of the finely ground sample is added to 5 grams of fused 
“bisulphate,” the mixture heated to redness, then cooled, and 
boiled with about 80 c.c. of 5% tartaric acid solution. The in- 
soluble portion is collected, washed with hot water, ignited while 
wet in an iron crucible and fused with sodium peroxide, and the 
tin estimated in the usual way. Traces of tin remaining in the 
tartaric acid solution may. be recovered by means of hydrogen 
sulphide. The results obtained are trustworthy and agree with 
those found by the aqua regia method, the potassium cyanide 
fusion method, and the sodium peroxide fusion method. Lead 
may be used for the reduction of stannic salts. The solution from 
the sodium peroxide fusion is rendered slightly acid with hydro- 
chloric acid, diluted to 100 e.c., 20 grams of sodium chloride, 40 c.c. 
of concentrated hydrochloric acid and 10 grams of granulated lead 
are added, and the solution is boiled for twenty minutes after the 
disappearance of the ferric chloride colour. <A piece of marble is 
then added, the solution cooled, diluted with 50 c.c. of dilute 
sodium hydrogen carbonate solution, and titrated with iodine solu- 
tion without removing the excess of lead. W. P.S. 


Quantitative Estimation of Vapours in Gases. A 
Differential Pressure Method. Haroup 8. Davis and Mary 
Davipson Davis (J. Ind. Eng. Chem., 1918, 10, 709—712).— 
The method depends on the fact that the vapour pressure from 4 
liquid is independent of the kind of gas above it, provided the 
gas is inert (Dalton’s law of partial pressure); deviations from 
this law are known, but it holds in the case of benzene and air. 
If two flasks are connected by a manometer, one of the flasks con- 
taining air and the other a mixture of air and benzene vapour 
corresponding with a pressure less than the saturation pressure, 
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and a small bulb of benzene is broken in each flask, the liquid 
benzene in the second flask will add only the amount of pressure 
necessary to bring its pressure up to saturation; the benzene in 
the flask containing air only will, however, produce the total 
saturation pressure, and the manometer will register a difference 
in pressure equal to the pressure of the vapour in the original gas 
mixture. W. P. 8. 


Application of the Differential Pressure Method to the 
Estimation of Benzene and the Total Light Oil Content 
of Gases. Harotp 8. Davis, Mary Davipson Davis, and 
DonaLtp G. MacGrecor (/. Ind. Eng. Chem., 1918, 10, 712—718). 
—Details of procedure are given for the application of this method 
(preceding abstract) to the estimation of benzene, toluene, and 
xylene in gases. W. P. S. 


Absorption of Light Oils from Gases. MHaro.p 8. Davis 
and Mary Davipson Davis (/. Ind. Eng. Chem.,. 1918, 10, 
718—-725).—The vapour pressure of benzene from its solution in 
oil is governed by Henry’s law for the solubility of gases in liquids 
and by Babo’s law for the constancy of the fractional lowering of 
the vapour pressure from a solution over variations in -tempera- 
ture, and the flow of oil necessary to remove completely the benzene 
from a gas may be calculated accordingly. Determination of the 
molecular weight of an oil when dissolved in benzene is suggested 
as a method for standardising oils as regards their efficiency for 
absorbing vapours from gases. W. P. 5. 


Estimation of Alcohol in Spirituous Liquors. Nacenpra 
Cuanpra Nac and Panna Lat (J. Soc. Chem. Ind., 1918, 37, 
290T).—-A known weight of the alcoholic liquid is treated in a 
graduated cylinder with an excess of anhydrous potassium 
carbonate, 5 to 10% of water being added if the alcohol content 
is more than 90%; the mixture is then shaken and allowed to 
remain, or it may be subjected to centrifugal action. It separates 
into three layers: a lower layer of solid potassium carbonate, a 
middle layer of saturated potassium carbonate solution, and an 
upper layer of alcohol hydrate, 4C,H;-OH,H,O, which contains 
94°061% of alcohol by volume or 91:089% by weight. The per- 
centage quantity of alcohol in the sample is 


(V +v x 0-00275)[1 — 0:001068(t — 15°6)] x 0:7936 x 94:06/ IV. 


V is the volume, in c.c., of the alcohol hydrate observed, v the 
volume of the saturated potassium carbonate solution, ¢ the 
temperature, IV the weight in grams of the sample taken, 0°00275 
is the solubility (in c.c.) of the alcohol hydrate per c.c. of the 
saturated potassium carbonate solution, 0°001068 the apparent 
coefficient of expansion of alcohol hydrate, and 0°7936 is the Di3$ 
of absolute alcohol. W. P.S. 
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A New Reaction for Acetylcarbinol. Oskar Baupiscn 
(Biochem. Zeitsch., 1918, 89, 279—280).—A dilute solution of 
acetylcarbinol in water containing sodium hydroxide is boiled for 
a few minutes with o-aminobenzaldehyde. The mixture is then 
cooled, acidified, and made alkaline again with sodium 
hydrogen carbonate. A fluorescent solution is obtained, from 
which 3-hydroxy-2-methylquinoline can be extracted by ether; on 
distilling off the ether, it is obtained as a white residue, which 
ives a deep red colour with ferric chloride in alcoholic solution. 
he alcoholic solution also. gives a brilliant blue fluorescence on 
dilution with water. These two reactions are characteristic. 


S. B. 8. 


The Detection of Sucrose in Milk. G. D. Exspon (Analyst, 
1918, 48, 292—-293).—The most sensitive test for sucrose in milk 
is a modification of Gayaux’s test, in which 15 c.c. of the milk 
are treated with 1 c.c. of 3N-hydrochloric acid and 0°5 gram of 
resorcinol. On drying five drops of the resulting mixture on a 
white tile on the water-bath, a red coloration is obtained in the 
presence of as little as 0°02% of sucrose. C. A. M. 


Titration of Oxalic Acid by the Conductance Method. 
Herbert 8. Harnep and Cuinton N. Lairp (J. Amer. Chem. 
Soc., 1918, 40, 1213—1218).—The electrical conductivity method 
affords a means of titrating a strong acid in presence of much 
weaker acids, and as a result of observations on the change of 
conductivity which occurs when a solution of oxalic acid is titrated 
with sodium hydroxide, it is found that the replacement of the 
first hydrogen atom by sodium is indicated very sharply by the 
conductivity. The influence of dilution on the sharpness of the 
change in the conductivity at the point at which the acid oxalate 
is formed has been examined, and it appears that the abruptness 
of the change increases with the dilution. The presence of 
carbonate in the hydroxide solution leads to high results when the 
conductance method is used in the estimation of oxalic acid. [See, 
further, J. Soc. Chem. Ind., 653a.] H. M. D. 


Separation of Oxalic Acid from Tartaric Acid. Arminius 
Bau (Chem. Zeit., 1918, 42, 425—426).—The solution, containing 
not more than 0°2% of oxalic acid, is treated with boric acid and 
one-fifth of its volume of calcium acetate solution, the mixture is 
kept in an ice-chest for forty-four hours, the precipitate of calcium 
oxalate then collected, washed, ignited, and the resulting calcium 
oxide titrated with WV/10-hydrochloric acid. The volume of the 
filtrate and of the wash water must be noted; the solubility of 
calcium oxalate in the filtrate is equivalent to 3:42 mg. of oxalic 
acid per litre, whilst in the wash water it is equivalent to 4°64 mg. 
of oxalic acid per litre. The weight of oxalic acid found 1s 
corrected accordingly. The calcium acetate solution used is made 
by adding 500 c.c. of a solution of 330 grams of sodium acetate 


Mm wgeewoo oo oo =’ -s 2.8 Fo ohm HH OOflUelOl SO OOO, CU OUCUCOe lc 


ANALYTICAL CHEMISTRY. ii. 418 


in 300 c.c. of water to 25 grams of calcium chloride dissolved in 
500 c.c. of 50% acetic acid; the mixture is kept at 7° for forty- 
eight hours, and then filtered. The amount of boric acid required 
to prevent the precipitation of calcium tartrate is at least 0-25 mol. 
of boric acid expressed in terms of tartaric acid, but a large excess 
of boric acid does not interfere. W. P.S. 


Detection and Identification of Malonic Acid. Boveautt 
(Ann. Chim, anal., 1918, 28, 154—-155).—Malonic acid condenses 
with cinnamaldehyde to form cinnamylidenemalonic acid, a yellow 
compound, m. p. 208°, practically insoluble in water (compare 
Riiber, A., 1904, i, 894). A mixture of 0°10 gram of malonic 
acid (or an equivalent quantity of its sodium or calcium salt), 
15 drops of cinnamaldehyde, and 1 c.c. of acetic acid is heated 
at 100° in a sealed tube for ten hours. The mixture is then 
diluted with 15 c.c. of water, the solution saturated with sodium 
carbonate, filtered, and the filtrate acidified with hydrochloric 
acid ; the yellow precipitate formed is collected, dried at 100°, and 
weighed. Each gram of malonic acid yields approximately 1°10 
gram of cinnamylidenemalonic acid. Oxalic acid, succinic acid, 
citric acid, sodium chloride, or potassium sulphate do not inter- 
fere with the reaction. W. P. S. 


Estimation of Indigotin. Wituetm Heiniscu (Fiirber-Zeit., 
1918, 29, 183—184, 194—-197).—The most suitable method for 
the estimation of indigotin in indigo is by titration with per- 
manganate. Constant values for the oxygen consumed are only 
obtained by performing the titration in highly dilute solutions, 
from 1 part of indigotin in 20,000 of water, onwards. The 
constant value does not represent the oxidation of 1 molecule of 
indigotin by 2 atoms of oxygen with the formation of isatin, as 
was formerly supposed, but corresponds with the production of a 
complex oxidation product resulting from the action of 9 atoms 
of oxygen on 5 molecules of indigotin. Thus 262 parts of indigotin 
require 28°8 parts of oxygen, or, in other words, 1 mg. of potassium 
permanganate oxidises 2°3 mg. of indigotin. Using this ratio as 
the basis of the standard permanganate solution, it is possible 
to dispense with the usual practice of standardising the perman- 
ganate against a sample of indigotin of known purity; ferrous 
ammonium sulphate or an oxalate may be employed. The resi- 
dual colour of the oxidised indigo solution ranges from yellow 
to reddish-brown, and the exact end-point cannot be established 
by ordinary direct titration. Accurate results may, however, be 
obtained by a process of colour matching. The titration is carried 
out simultaneously in duplicate nearly to the end-point, a faint 
green. Permanganate is then added alternately in small quanti- 
ties to each of the solutions, which are compared against a white 
ground after each addition, until one sample shows no green tone 
and the other still retains a visible trace. [See, further, J. Soc. 
Chem. Ind., 6484. ] . F. B. 
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Colour Reaction of Mercury Fulminate with Phenyl. 
hydrazine. A. Lanauans (Zeitsch. angew. Chem. 1918, 31, 
i, 161—163).—On treating mercury fulminate with phenylhydr- 
azine, decomposition takes place, and on subsequently diluting the 
liquid with alcohol and adding a dilute acid, preferably sulphuric 
acid, a reddish-violet coloration is produced. This reaction may 
be used as a sensitive test for mercury fulminate. The dye can be 
extracted with chloroform, and its reactions indicate that it js 
pararosaniline. It is probable that the mercury plays a part in 
the reaction, since several mercury salts have been used in the 
preparation of rosaniline. 

When phenylhydrazine is decomposed with chloride of lime, 
crystals of azobenzene and a yellowish-brown oil are produced. 
The oil consists of benzene, azobenzene, and aniline: 

2NHPh:NH, + 30=3H,0 + N, + NPh:NPh, 
2NHPh-NH, + 20 = 2H,0 + 2N, + 2C,H,. 
[See also J. Soc. Chem. Ind., 1918, 637a.] C. A. M. 


Simple Apparatus for the Estimation of Urea in Blood. 
C. N. Perrrisor (J. Pharm. Chim., 1918, [vii], 18, 73—80).—A 
small nitrometer is described for the estimation of nitrogen by the 
hypobromite method ; it is constructed from a 30 c.c. glass bottle 
and a piece of graduated tubing, 8 cm. in length and 7 mm. in 
diameter. W. P.S. 


Estimation of Creatinine and Creatine in Blood. W. 
Denis (J. Biol. Chem., 1918, 35, 513—516).—<Accurate results 
for creatine and creatinine in the blood can be obtained by Folin’s 
method (A., 1914, ii, 505) if the proteins are first precipitated by 
metaphosphoric acid. H. W. B. 


Detection of Ergotinine. Lupwic Wotrsrr (Chem. Zeit., 1918, 
42, 446).—An alcoholic solution of ergotinine containing 1 part 
in 1,240,000 gives a distinct reaction with the potassium mercuric 
iodide reagent for alkaloids. The yellowish-red zone, changing to 
violet and then to blue, given by a solution of ergotinine on the 
addition of sulphuric acid, is characteristic of this alkaloid 
(Tanret). In Rosenthaler’s and in Keller’s modifications of the 
test, a trace of ferric chloride is present. It is essential that all 
these tests, and especially that of Tanret, should be applied under 
definite conditions, and in particular that the solution of the 
alkaloid must not be too concentrated, or zones of other colours 
than blue will be obtained. The hypothesis that the coloration is 
due to oxidation was confirmed by the fact that a trace of hydrogen 
peroxide could replace ferric chloride in the test. With this 
modification, the reaction is rendered twice as sensitive as Tanret’s 


original test. [See also J. Soc. Chem. Ind., 1918, 671a.] 
C. A. M. 


The Value of Tanret’s Reagent for the Detection of 
Quinine in Urine. G. Pirin (Bull. Sci. Pharmacol., 1917, 24, 
337—338 ; from Chem. Zentr., 1918, i, 955).—Tanret’s reagent 1s 
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unsuitable for the detection of quinine in urine, since it yields 
recipitates which are soluble when warmed, even in the absence 
of proteins and alkaloids. H. W. 


Isolation and Estimation of Small Quantities of Quinine 
in Urine. G. Pirin (Bull. Sci. Pharmacol., 1918, 25, 19—22; 
from Chem. Zentr., 1918, i, 955).—The quinine is isolated by 
repeated extraction with small quantities of chloroform, purified, 
and dissolved in a few c.c. of water acidified with hydrochloric 
acid; the alkaloid is converted into a derivative which is soluble 
in water, and estimated by measuring the quantity of the solvent 
necessary for complete solution. The hydrate is suitable for 
amounts of 2—3 mg. and upwards, the picrate for quantities of 
less than 1 mg. Distinct fluorescence is observed with more than 
1/20 mg. dissolved in water (2 c.c.). The presence of antipyrine 
and pyramidone alter the fluorescence and solubility of the picrate. 

Ww 


Estimation of Purine Bases in Food-stuffs. Tu. von 
FELLENBERG (Biochem. Zeitsch., 1918, 88, 323--336).—The author 
describes in detail the method employed, the bases being pre- 
cipitated by copper sulphate and sodium hydrogen sulphite, and 
the nitrogen estimated in the precipitate. The purine content of 
a large number of foodstuffs is given. S. B. 8. 


Combined Estimation of Tyrosine and Uric Acid in the 
same Solution. EE. Herzre.p and R. Kiincer (Biochem. Zeitsch., 
1918, 88, 283—285).—-Folin’s phenol reagent is employed. It 
gives a colour twice as strong with tyrosine as with uric acid. The 
colour with the solution of the two substances is first estimated, 
then uric acid is destroyed by hydrogen peroxide and sodium hydr- 
oxide, then the phenol reagent is added again, under conditions 


specified, and the tyrosine alone is determined colorimetrically. 
S. B. S. 


Detection of Bile Pigments in Serum. A. Fovucurr 
(Compt. rend. soc. biol., 1917, 80, 826—828; from Physiol. Abstr., 
1918, 8, 246—247).—Proteins are precipitated by trichloroacetic 
acid, and the precipitate is yellow if bile pigments are present. 
On exposure to air, the.precipitate becomes green, the oxidation 
to biliverdin being accelerated by the addition of ferric chloride. 
The method may be used colorimetrically. 8. B. 8. 


Modification of Grimbert's Method for the Detection of 
Biliary Pigments in Urine. A. Foucurr (J. Pharm. Chim., 
1918, [vii], 18, 19—20).—Ten c.c. of the‘urine are treated with 
3c. of 10% barium chloride solution, the mixture submitted to 
centrifugal action, the sediment washed, and then mixed with 
lec. of a reagent consisting of trichloroacetic acid, 3 grams, ferric 
thloride solution, 2 c.c., and water, 20 c.c. A green coloration 
develops within a few minutes if biliary pigments are present. 
The sensitiveness of the test is about 1 in 50,000. W.P.S8. 
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Detection of Methylene-blue in Urine. LL. Trisonpzay 
(Compt. rend. soc. biol., 1917, 80, 882; from Physiol. Abstr, 
1918, 3, 264).—Urine is acidified with acetic acid, fragments of 
thymol are added, and the mixture is boiled. Thymol collects on 
the surface, carrying with it the pigment. S. B. 8. 


Approximate Estimation of Proteins in Physiological 
Fluids. Roxvuro Nakasexo (Mem. Coll. Sci. Kyoto, 1918, 3, 
93—112).—A preliminary account is given of an acidimetric 
method for estimating proteins by precipitating with picric acid 
in the presence of hydrochloric acid, a given diminution of acidity 
after precipitation corresponding with a given amount of protein, 
A modification of Esbach’s method is also described in which the 
precipitation by picric acid is carried out in the presence of J /20- 
hydrochloric acid instead of citric acid. A modification of Roberts 


and Stolnikov’s application of the Heller test is also described. 
S. B. §. 


Hydrolysis of Proteins in the Presence of Extraneous 
Materials and the Origin and Nature of the ‘‘ Humin” 
of a Protein Hydrolysate. Ross Aiken Gorrner (Science, 
1918, (N.S.), 48, 122—124. Compare A., 1916, i, 681; Hart 
and Sure, A., 1917, ii, 111)——The author points out that the 
results obtained by McHargue (this vol., ii, 280) are incorrect, 
because he has failed to recognise that the insoluble residue 
obtained on digestion of caseinogen is humin, and consequently he 
has omitted to take into account the nitrogen in this fraction when 
calculating the distribution of nitrogen in the protein. Hence 
the general conclusion is that an accurate estimate of the distri- 
bution of nitrogen in a feeding stuff cannot be obtained by a 
direct application of the Van Slyke method of analysis, even when 
the duration of the hydrolysis is limited to twelve to fifteen hours. 

H. W. B. 


Acetic-Sulphuric Acid Test for Albumin. R. Leov: 
(Policlinico, 1918, 25, 224; from Physiol. Abstr., 1918, 3, 223)— 
The test depends on the precipitation of protein by a reagent pre- 
pared by adding 100 drops of glacial acetic acid and 100 drops of 
a 25% solution of sulphuric acid to 100 c.c. of a 10% solution of 
potassium dichromate. S. B. 8. 


Protein-Sugar, its Estimation. H. Bierry and (Mme,) lL. 
Ranvorn-VanarD (Soc. Biol., May, 1918; from J. Pharm. Chim., 
1918, [vii], 18, 54).—The following method is suggested for the 
hydrolysis of the protein-sugar compound found in blood. Fifty 
c.c. of the blood are mixed with 50 c.c. of 0°2% sodium chloride 
solution, diluted with 90 c.c. of water, and 4 c.c. of sulphuric acid 
mixed previously with 10 c.c. of water are added; the mixture !s 


then heated in an autoclave at 120° for forty minutes. 
W. P. 8. 
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Spark and Arc Spectra of Gallium, Indium, and Zinc. 
L. M. Dennis and J. ALttineton Bripeman (J. Amer. Chem. Soc., 
1918, 40, 1531—1561).—-See this vol., ii, 456. 


Absorption Spectra of the Blue Solutions of certain 
Alkali and Alkaline Earth Metals in Liquid Ammonia and 
in Methylamine. G. E. Gipson and W. L. Arco (J. Amer. Chem. 
Soc., 1918, 40, 1327—1361. Compare Physical Rev., [N.S.], 1916, 
7, 33).—Im a previous paper (loc. cit.), it was shown that dilute 
slutions of sodium and magnesium in liquid ammonia had identical 
absorption spectra. The similarity was explained as due to the 
dissociation of the metal atoms into electrons partly combined with 
the solvent, and into cations which are also present in liquid 
ammonia solutions of salts of the metal. The present paper con- 
taius an account of further work on the same subject. The absorp- 
tim spectra of solutions of lithium, potassium, and calcium in 
liquid ammonia, and of lithium, sodium, potassium, cesium, and 
alcium in methylamine, have been measured. With the possible 
exception of calcium, the solutions in liquid ammonia have the same 
absorption spectra as those previously measured. In methylamine, 
the absorption spectra are entirely different from those in liquid 
ammonia, a marked absorption maximum appearing which is absent 
in liquid ammonia solutions. The maximum lies at 650 yup, and 
is independent of the nature of the metal. In liquid ammonia, the 
absorption index is independent of temperature, but in methy]l- 
amine a marked negative temperature coefficient is observed in 
eery case examined, the absorption index diminishing approxim- 
ately 1% for a rise of 1°. In liquid ammonia, the absorption index 
is proportional to the total concentration of the metal. In methyl- 
amine, the same is true at the position of the band maximum, but 
at shorter wavelengths deviations are observed, the absorption 
increasing more rapidly than Beer’s law demands with increase in 
the concentration. The ratio of the absorption index at 650 py to 
that at 530 up increases not only with increasing concentration of 
the metal, but also with increasing concentration of the reaction 
product of the metal with methylamine, and probably also with 
creasing temperature. The experimental results are explained 
by the following hypothesis. The colour in all cases is due to 
dlectrons combined with the solvent. In ammonia, the dissocia- 
tio of the metal into electrons is nearly complete, and the con- 
ntration of electrons uncombined with solvent is negligible com- 
pared with that of the solvate electrons. In methylamine, the con- 
‘ntration of un-ionised metal is no longer negligible, and is 
tsponsible for the increased absorption at the shorter wave-lengths ; 
further, the solvation of the electrons in methylamine is incom- 
plete and diminishés as the température is increased. J. F. 8S. 
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Determination of the Constitution of Coloured Substances 
from their Absorption Spectra. [F. Kenrmann and Mauricy 
Sanpoz (Helv. Chim. Acta, 1918, 1, 270—277).—A résumé of 
work previously published on the relationships between colour and 
constitution. ' fe 


Absorption of Light and Size of Particles in Disperse 
Systems. Nuss. E. Pintsiap (Lnaug. Diss., Upsala, 1918, pp. 85; 
from Chem. Zentr., 1918, ii, 92—93).—Mainly an account of work 
which has been published previously (A., 1909, ii, 277, 561, 723; 
1910, ii, 946; 1913, ii, 2; 1917, ii, 557), Spectrophotometric 
observations of a silver hydrosol with very small particles show 
that the absorption increases towards the region of shorter wave- 
length, and that the maximum is not attained at A=400mm; 
with larger particles, the maximum lies in the blue-green and 
passes finally into the yellow region, All the silver hydrosols 
investigated have a second, better marked maximum in the ultra 
violet. 

A colloidal solution of Butter-yellow O was obtained by adding 
water to an alcoholic solution of the dye, the size of the particles 
‘being controlled by varying the concentration of the alcoholic solu- 
tion. As the size of the particles decreases, the absorption 
approximates to that of a molecular solution. H. W. 


The Stratification of Liquid Layers. Juan Perrin (Am. 
Physique, 1918, [ix], 10, 160—184).—A repetition and extension 
of Johonnott’s work (compare Phil. Mag., 1906, 751) on the “black 
spots”’ in the films of soap bubbles. The author shows that the 
number of these coloured regions of uniform thickness may become 
very great after the addition of colouring matters, such as uranin 
or esculin, the soap films assuming a stratified structure. Light 
favours the evolution of the film, the particular portion of the 
spectrum which is most active being that which is absorbed by the 
colouring material in the film. Similarly, rise in temperature 
favours the stratification. Stratification can also be observed in 
the films from “soapy” water obtained with rosin. ‘The author 
suggests a method for enumerating these coloured areas, and shows 
that their number is independent of the substances added to the 
water (soap or rosin). In a stratified liquid film, the thickness o! 
each area is a whole multiple of an elementary thickness of about 
5 millimicrons. W. G. 


Fluorescence. Jean Perrin (Ann. Physique, 1918, [ix], 10, 
133—159).—A theoretical discussion of the subject. The emission 
of fluorescence implies the destruction of the fluorescent substance, 
and it is probably only at this moment of destruction that the 
molecules are fluorescent. Variations of temperature and viscosity 
do not exert any marked influence on the fluorescence of orgat!' 
substances. This molecular fluorescence resembles in character the 
atomic fluorescence or phosphorescence excited by the cathode ray’, 
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X-rays, or a-, B-, and y-rays in inorganic substances, The optimum 
concentration giving the maximum fluorescence depends on the 
thickness of the liquid layer studied, but is in all cases less than 
20%. Beyond a certain dilution, the fluorescence of a given mass 
remains constant, the fluorescent power thus having a well-defined 
limiting value. Each transformation of a fluorogen molecule causes 
the emission of a quantity of light independent of the exciting 
illumination and of the concentration, and a formula is given for 
the calculation of the energy radiated by fluorescence. W. G. 


Crystalioluminescence. Harry Bb. Weiser (J. Physical 
Chem., 1918, 22, 480—509).—After an historical survey of the 
work done on this subject, the author describes a series of experi- 
ments on sodium chloride, potassium chloride, potassium bromide, 
potassium iodide, sodium bromide, and sodium iodide. The effects 
are produced by precipitating the salts in question by means of 
alcohol, and in the case of all but sodium iodide with the corre- 
sponding halogen acid of various concentrations. The effect of 
modifying the conditions, by stirring during precipitation, varying 
the temperature, and increasing the viscosity of the solution by 
the addition of a colloid (gelatin) and by the addition of a non- 
electrolyte (sucrose), is also studied. It is shown that crystallo- 
luminescence is caused by chemical action. It is also probable that 
all cases of triboluminescence are due to chemical action. The 
luminescent reaction is probably identically the same in the case 
of substances that show both crystalloluminescence and tribolumin- 
escence ; the only difference is in the actual way in which the reac- 
tion is brought about. The specific reaction which produces 
crystalloluminescence of the alkali haloids is the recombination of 
the ions with the formation of non-dissociated salt. In the salts 
mentioned above, crystalioluminescence was observed in every case 
save those of sodium bromide and iodide, and in every case the 
conditions were determined for obtaining the maximum effect. 
The maximum intensity of the crystalloluminescence results under 
conditions which favour the accumulation throughout the solution 
of the largest possible concentration of ions in excess of the equil- 
ibrium concentration of ions and allow the luminescent reaction, 
once started, to go rapidly to completion. The actual conditions 
differ with different salts. The crystalloluminescence of sodium 
chloride is bluish-white in colour, and not white as stated by 
Bandrowski (A., 1895, ii, 66). The colour of the luminescence pro- 
dueed when sodium is burned slowly in air is similar to, but 
‘lightly bluer than, the erystalloluminescence of sodium chloride. 
The difference is due to the specific effect of the anion. J. F. S. 


Some Properties of the Active Deposit of Radium. S. 
Ratner (Phil. May., 1918, [vi], 36, 397—-405).—The phenomenon 
of the spreading of the active deposit of radium after deposition on 
a disk, as though the deposit was slightly volatile, has been investi- 
gated, and some remarkable results have been obtained, without 
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disclosing the nature of the phenomenon, but revealing a grave 


source of error in certain investigations. A disk was mounted in ° 


air opposite the plate coated with the active deposit and charged to 
a high potential, positively to the plate, to prevent recoil pheno- 
mena when radium-A was present. It always acquired some of the 
same active deposit as that on the plate. Washing or slightly heat- 
ing the plate reduces the loss of active deposit from it enormously. 
When the plate is only exposed to the emanation for a short time, 
in order to coat it with the active deposit, the proportion of active 
deposit it loses is much increased. A plate exposed to the eman- 
ation for a fraction of a second loses as much radium-A as if ex- 
posed for several minutes, and for these very short exposures, the 
amount of radium-d lost is comparable with the amount of 
radium-B lost by recoil. For radium-B+-C, from 0°1 to 0°04% is 
given up, sufficient except in special circumstances to mask the 
recoil of radium-C. 

In certain cases, the time in which the quantity of active matter 
reaching the disk per unit of time falls to half-value was found. 
For radium-A the results were most regular, the time always being 
1‘4 minutes. If the quantity lost were proportional to the quantity 
of active matter present on the disk, this time should, of course, 
have been three minutes. Exposing the active deposit to a violent 
stream of gas from a cylinder at 80 atmospheres did not reduce 
appreciably the subsequent loss of active matter, and the physical 
and chemical conditions of the surface on which the active deposit 


had been formed had no influence. F. §. 


The Measurement of the Radium Emanation in the 
Atmosphere. Joser Otvsié (Jahrb. Radioaktiv. Elektronik., 1918, 
15, 158—193).—A simplified method of determining the amount 
of radium emanation in the atmosphere by condensation with liquid 
air is described, and the results of measurements extending over 
several years, both by absorption and condensation methods, given. 
A connexion has been traced in Freiburg (Switzerland) between the 
amount of the radium emanation in the atmosphere and the 
meteorological conditions. The mean emanation content was found 


to be 131 x 10-18 curie per cc. With a maximum of 305 and 


minimum of 54, results somewhat higher than these have been found 
F. S. 


by numerous other investigators in various localities. 


The Radium Content of Water from the China Sea. 
J. R. Wricur and G. W. Heise (Philippine J. Sci., 1918, 18, 
[4], 49—56).—Tests on a single large sample of sea-water, collected 
from a depth of 2 metres in the open sea, 8 kilometres from the 
entrance to Manila Bay, were made by the Chauval absorption 
method comparatively against a standard radium solution. The 
mean of these determinations gave the value as only 0°2x 10°" 
gram of radium per litre, whereas a test by Joly’s direct method 
gave a value only one-half of this. These values are much lowe! 
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than those found by other investigators for sea-water from other 
localities. F. 8. 


Radioactivity of Italian Minerals. L. Francesconi, N. 
Granata, A. Nieppvu, and G. ANGELINO (Gazzetta, 1918, 48, i, 
112—113).—Of a number of Italian minerals from different locali- 
ties, the following are found to be radioactive: pyromorphite, the 
radioactivity of which varies with the physical characters, especially 
with the colour; wulfenite and chrysocolla. Certain minerals of 
lead are found to retard the discharge of the electroscope. Radio- 
activity has also been observed with malachite from Carrisal (Chile) 


and with galena (with litharge) from Biokaha (Argentine). 
pe me 


Knowledge and Interpretation of Isotopic Varieties of 
Lead. K. Fasans (Zeitsch. Elektrochem., 1918, 24, 163—169).— 
In conjunction with A. Nadai and F. Richter, lead was separated 
from a Norwegian thorite from Langesundfiord, analysing 30°1% 
thorium, 0°45% uranium, and 0°35% lead, in which the thorium to 
uranium ratio is 75, and for which the atomic weight of lead, if 
derived wholly from the uranium and thorium, should be between 
207°97 and 208°00. The atomic weight of this lead was found by 
0. Hénigschmid to be 207-:90+0°013, which is the highest value 
yet experimentally found, that prepared from Ceylon thorite, with 
the thorium to uranium ratio 55, by Soddy, having the atomic 
weight 207°77. The small difference between the experimental and 
calculated values, if significant and due to the thorium lead not 
being completely stable, shows that the half-period of the thorium 
lead must be at Jeast 1:7 x 108 years. 

The question is discussed whether, in the various kinds of lead 
having atomic weights between 206 and 208, there are other isotopes 
than those derived from uranium and thorium, and especially 
whether common lead, with atomic weight 207°2, is a mixture of 
these isotopes or a third distinct isotope. If uranium minerals 


of the same geological age are compared, the ratio PL Iv should 


be constant, and if the variation of the atomic weight of the lead 
above the value 2060 is due to the admixture of common lead 


~ ), the B-activity of the lead, which is due to Ra-D + -E, and 


. Pb 
which is a measure of the PL / U ratio, should decrease as the 


atomic weight of the lead increases. Three specimens of lead from 
Joachimsthal pitchblende, the atomic weights of which were 
1 206-405, II 206-61, III 206-73, were found to possess f-activity, 
calculated back to the time of the separation of the lead from the 
mineral, in the ratio 1:0-639:0°55. It is shown that these figures 
are in fair agreement with the view that the lead is a mixture of 
the uranium isotope with common lead, and there are no grounds 
for assuming the existence of more than three isotopes, uranium 
lead 206-0, thorium lead 208-0, and common lead 207°2.  F. 8. 
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The Refractive Index and Solubilities of the Nitrates of 
Lead Isotopes. Turopore W. Ricwarps and Water (, 
Scuump (J. Amer. Chem. Soc., 1918, 40, 1403—1409).—The 
nitrates of lead chosen were (1) from “ test-lead”’ free from silver 
and tin, and (2) from pure Australian uranio-lead nitrate (com- 
pare Richards and Hall, A., 1917, ii, 230) containing lead of 
atomic weight 206°42. The refractive indices, determined by 
means of the Abbe crystal refractometer, using a solution of 
sulphur in methylene iodide of refractive index 1°79 as the medium 
between the face of the crystal and that of the glass prism of the 
refractometer, proved to be n,=1-'7814 for each at about 20°, n 
systematic difference between the individual measurements being 
detected. The solubilities were determined at 25°02°, after twenty- 
four hours’ shaking in the thermostat, by weighing the filtered 
solution, then evaporating with sulphuric acid, and heating the 
lead sulphate to constant weight at 350°. The following table 
gives the results: 

' Common Uranio- Difference. 
lead. lead. per cent. 

Grams Pb(NO,). per 100 grams solution 37-342 37-280 — 

Grams Pb(NO.). per 100 grams water 59-597 59-439 0-26 


Grams Pb per 100 grams water ........._ 37-281 37-130 0-41 
Molal solubility per 1000 grams water 1-7993 1-7991 


Thus no difference has been found in the refractive indices and 
molal solubilities, showing that, as in other cases, the weighi 


or mass of the two kinds of lead studied is their prime distinguish- 
ing feature. F. 8. 


The Ratio of Mesothorium to Thorium. Henrzerr N. 
McCoy and Lawrence M. Henverson (J. Amer. Chem. Soc., 1918, 
40, 1316—1326).—The convention applies throughout that “1 mg. 
of mesothorium” is the quantity of mesothorium-1+-2 in equil- 
ibrium which has a y-ray activity equal to that of 1 mg. of radium 
in equilibrium with its first four products. It further appears that 
the y-activity was measured through 2:03 mm. of lead+1°32 mm. 
of brass. The result of the research was that “1 mg. of meso- 
thorium” is in equilibrium with 19 kilograms of thorium in 
minerals, or 1 gram of thorium is in equilibrium with 
0°524 x 10-4 “mg. of mesothorium.” It is important to note that 
the last ratio is “only one-sixth as great as the ratio of radium to 
uranium, namely, 3°23x10-4 mg. of radium for 1 gram of 
uranium, 

The total y-activity of thorianite due to thorium, carsecting for 
the absorption of the rays in the mineral and deducting that due 
to the contained radium, was found to be equal to that of 1 mg. 
of radium for 6°85 kilograms of thorium, in agreement with 4 
former result by Eve, which indicates that 36°3% of the total 
y-activity of thorium is due to mesothorium and the remaining 
63°7% to thorium-D. 

The method followed, since it was not possible to separate 
sufficient of the minerals to determine the y-rays of mesothorium 
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directly, was to determine the f-activity of the mesothorium in 
arbitrary units, and then the ratio of the B-activity in these units 
to the y-activity in terms of that of a standard radium prepara- 
tion, for @ specimen of pure mesothorium. 

The results for various minerals and various methods of separ- 
ating the mesothorium varied between 0-484 and 0°559x 10-4 for 
the ratio in question, the mean valve 0:524x10-* being taken, as 
already given. F. 8. 


The Electrical Conductivity of Acids and Bases in 
Aqueous Solutions. JNawenpra Cuanpra Guosn (T., 1918, 113, 
790—799).—The equation which the author has previously 
developed (compare this vol., ii, 215, 348), showing the relation 
between equivalent conductivity and dilution, does not hold in 
the case of aqueous solutions of strong acids and strong bases, 
whereas it is found to be valid, for strong acids, in alcoholic solu- 
tions. It is well known that in aqueous solution the hydrogen 
and hydroxyl ions possess abnormally large mobilities, and in ex- 
planation of this the author assumes that the electricity is partly 
carried by the ordinary process of convection and partly pro- 
pagated through water molecules undergoing alternate dissocia- 
tion and recombination. On this assumption, it would follow that 
the real ionic mobilities of hydrogen and hydroxyl ions are less 
than those usually calculated from experimental data. Assuming 
that in the case of an aqueous solution of hydrochloric acid, for 
example, the observed ratio of p,/u, is not a real expression for 
the activity coefficient, it is deduced that the real mobility of the 
hydrogen ion, U,,., is given by the equation U,.={py-po- 
(l—a)U,..}/(l—a@), where a is the activity coefficient and pn, _ is 
given by the expression pw, =Uy.+0o+0C,, Cy, being a 
constant independent of the dilution and expressing the con- 
ductivity due to the alternating dissociation and recombina- 
tion of the water molecules and constituent ions. The 
experimental data on the conductivity of acids must always yield 
the same values of C, and J/,,., as calculated from the above equa- 
tions, and this is shown to be the case for aqueous solutions of 
hydrochloric and nitric acids, the values being respectively 197°8 
and 152-4 for the former acid and 198°8 and 151°3 for the latter. 
In a similar manner, the value for U,,,.is found to be 109 in the 
case of potassium hydroxide, (, being 66. Using these values, 
ty can be calculated for any dilution, and it is shown that the 
agreement between calculated and observed values is very close 
for aqueous solutions of hydrochloric, nitric, naphthalene-- 
sulphonic and toluene-psulphonic acids, and for potassium 
hydroxide. 

Based on the consideration that only free ions. that is, ions which 
by virtue of their kinetic energy can overcome the force of electro- 
static attraction, have the capacity of regenerating undissociated 
molecules, a modified Ostwald equation, (axr)?/(i-2)V=K, is 
developed for weaker electrolytes where the degree of dissociation 
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is less than one; a is the fraction of a gram-molecule of acid which 
has undergone dissociation into ions, and a is the activity co 
efficient at the ionic concentration z/V. This equation become 
identical with Ostwald’s dilution law for very weak electrolytes, 
where a is always very nearly equal to one, and it is shown that 
it gives very concordant values for the equilibrium constant in the 
case of “ transition ” electrolytes, such as cyanoacetic, o-nitrobenzoic, 
dichloroacetic, and trichlorobutyric acids, where Ostwald’s equation 
is not applicable. pe 


Planck's Formula for the Potential Difference between 
Solutions and the Values of certain Important Cells. 
H. A. Fates and W. C. Vossurcn (J. Amer. Chem. Soc., 1918, 
40, 1291—1316).—The Planck formula by which contact potentials 
may be calculated has been examined and tested against the 
measured contact potentials obtained by the authors according to 
a new plan, which is based on the absence of a contact potential 
between solutions of potassium chloride. It is shown that this 
formula does not represent fact for the liquid junctions «M@KCl— 
1-0MHC! and «MKCI—0°1MHCI, where « ranges from 0°1—4'1. 
It is further shown that at 25° no contact potential exists between 
a saturated solution of potassium chloride (4:14) and hydrochloric 
acid solutions ranging in concentration from 0°1M@—1-:0M. In an 
#}.M.F. combination having a contact, potential as one of its com- 
ponent #.M.F.’s, the diffusion across the liquid junction of the 
one liquid into the other brings about a decrease in the magnitude 
of the contact potential, and this decrease may amount to as much 
as one-tenth of the initial magnitude of the contact potential. 
For this reason, combinations having only very small or zero con- 
tact potentials should be used for precise measurements. As the 
result of the measurement of some ‘thirty combinations at 25°, the 
following values are given for the important half-elements, and an 
accuracy of +0-0002 volt is claimed: Hg|HgCl|1°‘0MKC1|/0°5648 
volt, Hg|HgCl|1-0MHC1||0°5567 volt, Pt|H.,(1 atm.)|1-0MHC\| 
0°2777 volt, Hg|HgCl|0°14/KC1l||0°6168 volt, Hg| HgCl!0-11/HC!l! 
0°6168 volt, and Pt|H,(1 atm.)|0-1MHCI||0-2179 volt. A new 
form of vessel in which to make calomel electrodes is described. 
This has the advantage that the liquid may be drawn off and re- 
placed without disturbing either the mercury or the electrode. 

J. F.S. 


Occlusion of Hydrogen and Oxygen by Metal Electrodes. 
Earte A. Harpine and Donatp P. Smita (7. Amer. Chem. Soc., 
1918, 40, 1508—1531).—A continuation of work previously pub- 
lished (Smith and Martin, A., 1917, ii, 64) on the change of resist- 
ance of platinum wires brought about by the occlusion of hydrogen. 
In the present paper, the effects on resistance by the occlusion of 
oxygen and hydrogen in platinum, palladium, iron, and tantalum 
wires have been studied, together with dimensional changes of the 
wires. The results confirm the conclusions put forward in the 
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earlier paper. This conception is that hydrogen, when evolved 
electrolytically, enters the metal of the electrode in a transitional 
form in the cases in which the gas is largely occluded, and then 
passes gradually into another form which has the opposite effect 
on the resistance. Indications have been obtained that the 
behaviour of oxygen is similar to that of hydrogen. The quantity 
of the transitional form present when continued electrolysis has 
led to a steady state of resistance is dependent on the current 
density. In the case of hydrogen, it may reach very high values, 
and the consequent diminution of electrical resistance is also large 
in the case of hydrogen, but much smaller in that of oxygen when 
the current densities are the same. The transitional form of 
hydrogen appears to be responsible for the major part of the 
change of dimensions produced in palladium by electrolytic 
occlusion. In the more persistent, or “alloy form,” the hydrogen 
is firmly held by palladium up to a critical temperature, which- has 
not been determined, but which probably lies not far from 300°. 
At this temperature, hydrogen begins to be evolved freely. 
J. F. S. 


The Replacement of Platinum in Apparatus for Electro- 
lysis. Paun Nicotarpot and Jean Bouper (Bull. Soc. chim., 
1918, [iv], 28, 387—391).—Alloys of gold and platinum containing 
from 12-5—25% of platinum were examined as to their suitability 


for use as electrodes under varying conditions, but it was found 
that they varied too much in weight during electrolysis in alkaline 
solution or in the presence of sulphides and sodium cyanide. The 
authors recommend the use of an alloy of gold, silver, and copper 
in the proportions 920:50:30, and coating the electrodes with a 
thin layer of platinum (0-005 gram per cm.’). W. G. 


Electrolytic Potential of Alloys. Antimony-Bismuth, 
Lead-Thallium, Thallium-Antimony. E. Brxier (Chemik 
Polski, 1917, 15, 119—131; from Chem. Zentr., 1918, i, 
1000—1001).—-The measurement of the electrode potential was 
elected according to Poggendorf’s compensation method. The cells 
used were of the H-form; in one limb was placed the electrode 
wder investigation, in the other an electrode of the less noble 
metal. Solutions of salts of the less noble metal were employed 
as electrolytes. 

System Bismuth-Antimony.—The electrolyte consisted of a 
saturated solution of potassium antimony] tartrate. The results 
show the existence of a continuous series of mixed crystals. 

System Thallium—Lead.—Electrolyte, thallous chloride solution. 
Mixed crystals are shown to be present. The region is, however, 
greater than that indicated by thermal analysis, and extends from 
100 to 12% of lead; between 0 and 12% of lead, mixed crystals do 
hot exist. 

System Thallium-Antimony.—Electrolyte, thallous chloride. 

20* 
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Equilibrium between electrode and electrolyte is rapidly attained 
except in the case of electrodes with high antimony content. 
Alloys containing 0—16°4% of antimony show the potential of 
thallium, and therefore contain the free element; alloys correspond- 
ing with the formule SbTl, and SbTI, also contain free thallium. 
Alloys containing between 16°49 and 90% of antimony show a 
constant potential, and thus contain a compound of the two 
elements. Alloys containing 90% or more of antimony show a 
rapid decline in potential, which points to the existence of mixed 
crystals of the compound and antimony. H. W. 


Measurement of the Velocity of Electro-osmosis. 4. 
GLIxELLI (Chemik Polski, 1917, 15, 111—118; from Chem. Zentr., 
1918, i, 1107—1108. Compare Perrin, A., 1904, ii, 8).—The 
apparatus (see Fig.) consists of two parts connected by a ground 
joint, S. The diaphragm, which can be gelatinous or pulverulent, 
is placed in the tube between A and B. Experiments have shown 
that a diaphragm of moderately dilute silica gel can withstand 
slight hydrostatic pressure, so that a cotton-wool support is un- 

necessary. A large number of sub- 
stances may be used as diaphragm 
with the exception of certain sensi- 
tive gels, and of such as are in a 
condition of peptisation. The por 
tions of the apparatus between 4 
and D and B and #£, which connect 
the diaphragm with the electrodes, 
the open tube O, and the capillary 
tube with stopcock C, are filled with 
the substance under investigation. 
The electrode vessels, DJ and FX, 
are completely filled with copper 
sulphate solution, into which the 
copper electrodes M and JW dip. 
The current is sent through the 
non-polarisable electrode. The tube is filled through ¥. When 
the electrode vessels have been filled, the diaphragm, which has 
been repeatedly washed with the electrolyte under investigation, 
is introduced into AB. The solution under investigation is added 
through O and C. A capillary tube, P, serves to measure the 
volume of the liquid carried forward by the current. As soon as 
the liquid has attained equilibrium in QO and in the measuring 
tube, C is closed and A, B, D, and £ are opened; the apparatus 
is then ready for use. Electro-osmosis also occurs through the 
closed cock C, but to an extent which may be neglected. H. W. 


Significance of the Magnetic Susceptibility of Solutions. 
Nuclear State of Solutions. I. A. Quarraron (Gazzeiid, 
1918, 48, i, 79—101).—Further evidence is advanced (compare 
A., 1916, ii, 413) confirmatory of the view that support for Weisss 
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magneton theory cannot be obtained from data regarding dissolved 
salts. By means of the differential method devised for the estim- 
ation of magnetic salts in solution (this vol., ii, 458), and making 
use of a solution of nickel chloride, carefully freed from cobalt, as 
standard solution, the author has measured the magnetic suscepti- 
bilities of various ferric, ferrous, manganese, cobalt, chromium, 
and copper salts at different dilutions. The results show that, on 
the assumption that that of nickel chloride remains constant, in 
eneral the molecular susceptibility decreases slowly with increase 
of the dilution; it is, however, impossible by extrapolation to 
calculate a limit, since the diminution appears to become rather 
more rapid as dilution progresses. This holds true even, as is 
probably the case, if the molecular susceptibility of nickel chloride 
itself undergoes some diminution on dilution. 

The differential method referred to also allows of the alteration 
of the susceptibility by centrifugation being detected in solutions 
containing 1 part of ferric or manganese chloride or sulphate in 
5000 parts of water, or 1 part of nickel chloride or sulphate per 
1000 parts of water. 

From the results obtained, the conclusion is drawn that there 
exists a discontinuity in the relation connecting the variation in 
concentration with the force tending to oppose such variation, an 
almost infinitesimal change of concentration counterbalancing 
appreciable definite forces acting to increase the change. It is 
suggested that the state of solution represents a special ‘“‘nuclear’”’ 
condition, in which, although the characteristic external attributes 
of liquids are not lost, attractions emanating from the centre of 
the nuclei (molecules of solute) determine regions of greater 
rigidity. 

The explanation of various phenomena by means of this hypo- 


i. a ©. 


thesis is discussed. 


Atomic Heat, Volume Elasticity, and Characteristic 
Frequency of Monatomic Metals. A. L. Brrnounu (Helv. 
(him. Acta, 1918, 1, 278—-288).—A theoretical paper in which it 
is shown that, on the assumption that the atoms or molecules are 
“lid bodies which under the action of distant repulsive forces set 
up characteristic vibrations, Magdeburg and others were able to 
evolve a quantitative relationship between the vibration number 
and the elastic cubic compressibility, whilst, in opposition to this, 
the Einstein equation shows that the work of compression only 
increases the kinetic energy of rotation of the molecule, that is, i! 
does not work against the repulsive molecular distant action. 
Without any further assumption, this leads to a new proportion - 
dlity factor from this equation which gives a much better agree- 
ment between the value of the ultra-red characteristic vibration 
obtained from the compressibility and that obtained from the 
‘pecific heat, always assuming that the material is perfectly elastic. 
It is also shown that the compressibility may be calculated from 
the values of the vibration numbers, and that for the metals 
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copper, aluminium, and lead the divergence from Dulong and 
Petit’s law may be calculated from compressibility measurements at 
stated temperatures. J. F.S8. 


The Solid State. Uco PraroLonco (Gazzetia, 1918, 48, i, 
193—237).—If a solid is regarded as a congeries of atomic systems 
which are in static equilibrium and in which the distribution of 
energy follows the laws defined by the doctrine of Gibbs, the author 
shows that it is possible to give a satisfactory representation of the 
solid and of its characteristic properties. The latter are divided 
into two groups: (1) Those which vary as a function of the modulus 
of energetic distribution @ in accordance with the relation 
w = el¥-)/6+const. where w indicates one of the properties of the 
group and y is the mean energy of the systems constituting the 
whole; this group comprises the specific heat, thermal conductivity, 
expansibility, and magnetic susceptibility. (2) The thermal radia- 
tion, electrical conductivity, and magnetic induction, which are 
connected with variations of @ by a relation expressed rigorously 
by Planck’s formula, r=(e’-%®-1) 1, or approximately by 
Rayleigh’s formula, r= 6e’-«/® + const., where + represents one of 
the properties of the group. 

The relation between the modulus of distribution @ and the 
temperature 7' or the magnetic field H is, for each of the properties 
considered, one of simple equality. In the phenomena of thermal 
radiation, electrical and thermal conductivity, and magnetic 
susceptibility, the relation @=7' is found. In the case of specific 
heats, the relation has the form 6=7', whilst with magnetic induc- 
tion it is expressed by 0=H or 6=H®, according as the induction 
is due to fields of high or low intensity. The reasons of such multi- 
plicity of relations lies evidently in the intimate mechanism of the 
energy exchanges between the atomic systems, but are as yet 
unknown. 

In each of the phenomena of the first group, considered separ- 
ately, there participate only those atomic systems the energy of 
which has reached a critical value ¢; the latter is different for the 
different physical phenomena and characteristic for every atomic 
or molecular species, being connected with the atomic frequency 
according to a general relation. Between the limits of approxin- 
ation of the methods of investigation, the difference between the 
mean atomic energy and the critical energy, (~—e), which may be 
termed the relative critical energy, appears to be proportional to 
the atomic frequency. 

As far as the available experimental data go, the curves repre 
senting the specific heats as a function of the temperature seem to 
be grouped in two distinct types; the fundamental difference thus 
indicated is apparently related to the crystalline form. 

The phenomena of the second group are functions of the energy 
content of the whole system considered. 

Still for the Continuous Preparation in Quantity of 
Water of High Purity. Hat W. Mosetey and Rotuin G. Myses 
(J. Amer. Chem. Soc., 1918, 40, 1409—1411).—The apparatus 
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consists of two 5-litre, round-bottomed Pyrex glass flasks which are 
st at an angle of 60°. The first flask is fitted with a pressure 
tube, a supply tube, by means of which ordinary distilled water 
is admitted, and an exit tube which leads to the bottom of the 
second flask. The second flask is fitted with a steam delivery 
tube and an exit tube which carries a trap. The exit tube of the 
second flask is connected to a Findlay adapter, which in its turn 
is attached to a tin condenser. The water in the first flask con- 
tains 10% of potassium dichromate and 5% of sulphuric acid, whilst 
that in the second flask contains barium hydroxide. Both flasks are 
heated, and the apparatus is capable of furnishing continuously 
about a litre of very pure water in an hour. The stoppers used 
in the flasks are made of Portland cement, whereby the use of 
rubber and cork is rendered unnecessary. J. F. S. 


The System : Acetone-Ethyl Ether. Jirsusasuro Samesuima. 
(J. Amer. Chem. Soc., 1918, 40, 1482—1503).—The author has 
determined the vapour density of ethyl ether and acetone by a 
slightly modified form of Menzies’ method at 25°, and finds that 
.at this temperature both vapours are non-associated. The densi- 
ties of mixtures of acetone and ethyl ether have been determined 
over the whole range of composition 0—1 molecular fractions at 
25°04°. Series of vapour pressure determinations of binary mix- 
tures of the same substances and of the simple substances have 
been determined at 20° and 30°. It is shown that in liquid acetone 
the reaction 3C,;H,O — (C;H,O), takes place. The vapour 
pressure of the acetone-ethyl ether system, the heat of vaporisa- 
tion of acetone, the heat of mixing acetone and ethyl ether, and 
the volume contraction on mixing were calculated from the experi- 
mental data, and the values compared with directly observed 
results. The agreement is fairly good and affords confirmation of 
Ikeda’s conclusions in connexion with quasi-ideal solutions (A., 


1908, ii, 932). J. F.S. 


The System: Benzene-Carbon Disulphide. Jirsusasuro 
Samesntma (J. Amer. Chem. Soc., 1918, 40, 1503—1508).—A 
series of vapour pressure determinations of mixtures of benzene 
and carbon disulphide has been carried out at 20°, 25°, and 30°, 
and the results plotted. From the results, the heat change on 
mixing and the change of free energy have been calculated for 
various mixtures at 25°. J. F. 8. 


Fractional Distillation Tube. W. G. Friepemann (J. Amer. 
Chem. Soc., 1918, 40, 1411).—A fractional distillation column can 
be made by connecting together Kjeldahl trap bulbs by means of 
rubber tubing. J. F. §S. 


Critical Temperature of Mercury. (Miss) Junie Benper 
(Physikal. Zeitsch., 1918, 19, 410—414).—In continuation of 
work previously published (A., 1915, ii, 673), further constants of 
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mercury are now given. All experiments were carried out iy 
capillaries of quartz. A series of density determinations of liquid 
and gaseous mercury have been made at a series of temperatures, 
and the following values obtained: mercury vapour, D 0°7 at 1050° 
1°15 at 1210°, 1°35 at 1230°, 1°65 at 1295°, 1°90 at 1330°, ang 
2°50 at 1380°. These results imply that the critical temperature 
is above 1370°, a value considerably higher than that accepted by 
previous observers. As a first approximation, the value 200 atms, 
is given as the lower limit of the critical pressure. The density oj 
liquid mercury has been determined at high temperatures, and the 
following figures obtained: 500°, D 12°38; 600°, D 12°10; 800° 
D 11°49; 900°, D 11°11; 1000°, D 10°67; 1100°, D 10°18; 1200° 
D 9°57; 1300°, D 8:90. The emission of light of mercury has been 
examined ; at 1270° the vapour emits no visible light, whilst the 
liquid emits a dazzling white light. Above 1270° the vapour space 
appears to be filled with weak blue light. From determinations 
of the light emission, it is shown that the temperature of mercury 
vapour can be fairly accurately determined. The results given in 


this last section of the paper are of a preliminary nature. 
J. F. 8. 


Adsorption of Gases on Plane Surfaces of Glass, Mica, 
and Platinum. Irvine Lanemuir (J. Amer. Chem. Soc., 1918, 
40, 1361—1403. Compare A., 1917, ii, 19, 525).—The theory 


put forward previously (loc. cit.) is elaborated and discussed ; it is 
shown that the theory demands that in typical cases of true adsorp- 
tion the adsorbed film should not exceed one molecule in thick- 
ness. This is contrary to the usual view, and the discrepancy is 
accounted for by the fact that in most cases porous bodies in which 
the adsorbing surface is indeterminate have been used in the ex- 
periments, or saturated vapours have been used, so that condensa- 
tion of liquid took place in capillary spaces; also solution and 
absorption have been mistaken for adsorption. The mechanism of 
adsorption is discussed, and it is shown that the forces causing 
adsorption are typically chemical and exhibit all the differences in 
intensity characteristi¢ of chemical forces. The adsorption of the 
permanent gases by solids involves only secondary valencies, but 
a great many cases of adsorption by metals are caused by primary 
valencies. Under certain conditions, stoicheiometric relations 
should govern the amounts of gases adsorbed on saturated surfaces. 
These relationships often fail to hold, because of steric hindrance 
effects between the adsorbed molecules. Equations are developed 
which give the relation between the amount of adsorbed gas and 
the pressure and other variables under various conditions. A 
number of experiments are described in which the amount of 
adsorption of nitrogen, methane, carbon monoxide, argon, oxyge. 
carbon dioxide, and hydrogen on surfaces of glass, mica, and 
platinum has been determined at various temperatures ard low 
pressures (circa 0°1 mm. of mercury). At the ordinary temperatufe, 
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the adsorption by mica and glass was negligible, less than 1% of 
the surface being covered by a single layer of molecules. At 
-183° and —118°, relatively large amounts of gases were adsorbed, 
except in the case of hydrogen, and at higher pressures the surfaces 
tended to become saturated with the gas. The maximum quanti- 
ties adsorbed, even with saturated surtaces, were always somewhat 
less than the amounts expected from a unimolecular layer. The 
amounts of the different gases adsorbed by saturated surfaces of 
mica and glass were always in the order: hydrogen, oxygen, argon, 
nitrogen, carbon monoxide, methane, and carbon dioxide. The 
amounts adsorbed by mica and glass varied with pressure accord- 
ing to the equation V/V, x n=6,=o0,p/(1+ 0), in which JV is the 
Avogadro constant 6:06 x 10” mols. per gram-mol., is the number 
of gram-molecules of gas absorbed per unit area of surface, 0 is 
the fraction of the surface actually covered by adsorbed molecules, 
a is the number of molecules striking each cm. of surface per 
second, s=a/v,, where a is the fraction of the molecules which on 
striking the surface condense, and v, is the rate at which the gas 
would evaporate if the surface were entirely covered. The adsorp- 
tion of all the above gases is reversible. The phenomena observed 
with platinum are quite different. No adsorption of gases could 
he observed, even at —185°, until the platinum had been activated 
by heating to 300° in a mixture of hydrogen and oxygen at low 
pressure. After this activation, hydrogen and oxygen, or carbon 
monoxide and oxygen, reacted together readily at the ordinary 
temperature in contact with the platinum. The platinum was 
then found capable of adsorbing oxygen, hydrogen, or carbon mon- 
oxide. The maximum quantities of oxygen and carbon monoxide 
corresponded with unimolecular layers. The oxygen could not be 
driven off either by heat or by exhaustion. When the platinum 
was in contact with an excess of oxygen, the amount of oxygen 
adsorbed increased as the temperature was raised, but was 
reversible. Adsorbed carbon monoxide could not be removed by 
exhaustion at the ordinary temperature, but at 300°, part of it 
could be pumped off. When oxygen was brought into contact with 
carbon monoxide adsorbed on the platinum, it reacted rapidly to 
form carbon dioxide, which at the ordinary temperature showed 
no tendency to be adsorbed. In a similar way, carbon monoxide 
brought into contact with adsorbed oxygen reacted immediately. 
These cases df adsorption are clearly due to primary valencies. 


J. F.S. 


(Chemical and Physical Theories of the Action of Toxins, 
Dyes, etc.] P. Karrer (Chem. Zeit, 1918, 42, 521—522).— 
According to the physical theory (compare Traube, A., 1912, 
i, 740), a toxin does not combine chemically with the substance 
(for example, albumin) on which it has an effect, but causes a 
Precipitation or coagulation of the substance. The author is of 
opinion that the action is purely chemical; in the experiments 
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described by Traube, the minute quantity of precipitant employed 
was still more than was required to precipitate the substances as 
chemical compounds. W. P.S. 


Molecular Weights of Salts Dissolved in Urethane. 6. 
Bruni (Atti R. Accad. Lincei, 1918, [v], 27, i, 321—323 ; Gazzetta, 
1918, 48, ii, 39—42).—Criticism of Stuckgold’s results (this vol., 
ii, 99), some of which are erroneous and others inaccurately calcu- 
lated; the literature of the subject has been disregarded. For 
potassium iodide in urethane, Stuckgold’s cryoscopic measurements 
gave values of 94 and 97 for the molecular weight, whereas the 
author finds values varying from 146-6 to 15271, the mean being 
150°2; the degree of dissociation is hence a=0-10, and not 
0°71—0-76. a. me FF. 


Osmotic Action of Solutions of Sucrose, Silver Nitrate, 
and Lithium Chloride in Pyridine, when separated from 
Pyridine by a Rubber Membrane. Atrrep E. Koenic (J. 
Physical Chem., 1918, 22, 461—479).—Osmotic pressure deter- 
minations have been made of solutions of sucrose, silver nitrate, 
and lithium chloride in pyridine, using a modified form of cell and 
a thin sheet of dental rubber as membrane. Solutions of concen- 
trations from 0°2V—0°025N were used, and all measurements were 
made at 25°. The osmotic pressure found for sucrose solutions 
was very near that demanded by the gas laws, but the values for 
silver nitrate and lithium chloride were much lower than those of 
sucrose of equal molecular concentration. It was found that, after 
having reached a maximum, the osmotic pressure decreased. This 
seemed to be due to an alteration in the nature of the rubber, due 
to its contact with pyridine, for membranes used a number of 
times with fresh solutions did not give as high a pressure as the 
unused rubber, whilst the same solution used several times with 
fresh rubber each time gave practically the same pressure in all 
measurements. This the author takes to be a substantiation of 
the statement of Kahlenberg, that the osmotic pressure developed 
by a given solution depends on the nature of the semipermeable 
membrane. J. F. 8. 


Inhibition in the Diffusion of Salts intg Colloids. 
TetsuTaro Tapoxoro (J. Tokyo Chem. Soc., 1918, 39, 61—73). 
—It has been observed that the diffusion of a mixed salt solution 
into a colloid, such as gelatin, egg-white, and the expressed juices 
of plants, through a semipermeable membrane is opposed by some 
inhibitory factor. The mixed salt solutions, which can coagulate 
these colloids, show that they are subjected to a considerable 
hindrance during diffusion. The cause of this phenomenon is con- 
sidered to be as follows: a new membrane is formed at the surface 
of the colloid by the salts after they have diffused through the 
semipermeable membrane; this new membrane then retards the 
further diffusion of the salts. J. F. 8. 
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lonic Theory of Solid Substances. A. L. BeERNouLti 
(Helv. Chim. Acta, 1918, 1, 289—296).—A theoretical paper 
in which it is shown that the ion frequencies of solid substances 
may be calculated from the volume elasticity, compressibility, and 
wave-length of the absorption bands at low err . 


The Development of Crystals. René Marcerin (Ann. 
Physique, 1918, [ix], 10, 185—-188).—A microscopic study of the 
crystallisation of ptoluidine shows that the crystals develop, not 
at the base, but at the surface by successive depositions. The 
layers of material which are deposited maintain a perfectly uniform 
thickness, which may be as small as three molecular diameters. 
Similarly, when a crystal dissolves, the change goes on at the 
surface, the material disappearing by successive layers, each layer 
maintaining a constant thickness, and it is found that the material 
has a crystalline structure at a thickness of only twenty molecular 
diameters. _ W. G. 


Theory of Gel Structure. W. A. Osporne (Proc. Roy. Soc., 
Victoria, 1918, [N.S.]. 30, 153—158; from Physiol. Abstr., 1918, 
3, 308).—The author discusses the question as to whether the more 
solid phase in a gelatin jelly has a crystalline structure or is truly 
amorphous, and describes experiments on the shape of bubbles and 
on fracture, which, without being conclusive, indicate lack of 
sectorial character. Some experiments on the Struve-Baumstark 
phenomenon with gelatin gels are also described. This phenomenon 
concerns the extrusion of water from tissues, soaps, etc., on treat- 
ment with ether. A 2% gelatin jelly on immersion in ether 
extrudes water, but a 5% set jelly does not. The weaker jelly is 
supposed by the author to hold part of the more liquid phase by 
capillarity in the lattice of the more solid phase, whereas in the 
stronger jelly the water exists in solid solution in the substance of 
the framework. H. W. B. 


Structure of Gels. W. Bacumann (Kolloid Zeiisch., 1918, 23, 
8—100).—After a fairly long historical introduction on the struc- 
ture of gels, the author describes a series of experiments on the 
vapour pressure isothermals, the ultramicroscopic character, and 
the capillary radii of the gels of gelatin in alcohol and benzene. 
It is shown that these gels, apart from minor points, which affect 
the general character but little, and are based on the mechanical 
properties, present a far-reaching similarity in respect of the course 
and hysteresis cycles'of their vapour pressure isothermals with the 
gels of silicic acid and other substances. The isothermals are in 
all cases built on a common type, which is approximately repre- 
sented by the silicic acid gel in water. This similarity points to a 
common cause as the reason for the processes which obviously take 
Place in the same way, namely, lowering of the vapour pressure of 
the imbibition liquid by the action of capillarity in an amicro- 
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scopic capillary system. Such a similarity in behaviour during 
the filling with liquid and emptying can be foreseen from Zsig- 
mondy’s theory for all porous substances with fine capillaries and 
resisting walls if secondary chemical processes are ruled out. This 
theory points to the structure of gels being that of a mass inter- 
spersed by a large number of fine capillaries. This type of 
hysteresis cycle must, if the theory is correct, be independent of 
the inhibition liquid and also of the gel material. These demands 
are amply confirmed by the experimental results. The applica- 
tion of the capillary theory to hardened gelatin gels allows of an 
approximate calculation being made of the volume of the capil- 
laries. As a mean, it is shown that they are thirty to one hundred 
times smaller than the value put forward by Biitschli. It is also 
shown that capillaries of the size indicated by Biitschli 
(700—800 pu) can have no effect in the lowering of the vapour 
pressure. J. F. 8. 


Esterification in Aqueous Solution. Arrinio Purcorn 
(Gazzetta, 1918, 48, ii, 54—62).—Experiments with alcohol and 
acetic acid show that in aqueous solution only slight esterification 
takes place, equilibrium being reached when about 1: 2% of acetic 
acid is converted into the acetate. Sodium chloride increases this 
proportion to 7% and hydrochloric or sulphuric acid to about 19%. 
The catalytic effect of both organic and inorganic acids on this 
reaction is in proportion to their degree of dissociation. Gallic 
and tannic acids, however, retard the “esterification. Phenols also 
exhibit catalytic ‘action on the reaction, picric acid being the most 
effective, m-, o-, and p-cresols then following in order. Dihydric 
phenols are less active catalysts than the monohydric, whilst the 
trihydric ones behave like gallic and tannic acids. x. x. F. 


Velocity of Hydrolysis of Esters of the Types 
OR: (CH, |,"CO,R’, OR:(CH,],;O°CO’R, etc. M. H. Patomaa 
(Ann. Acad, Sci. Fennicae, 1914, [A], 5, No. 4, 1—23; from Chem. 
Zentr., 1918, i, 1143—1144. Compare A., 1914, i, 136). —In con- 
nexion with the earlier investigations on the influence of the posi- 
tion of the oxygen atom in the chain on the velocity of hydrolysis 
of esters, the author has now determined the velocities of hydrolysis 
of the same series of substances in alkaline solution at 15°. The 
reaction appears to be bimolecular, and a table of constants is 
given in the original. 

The velocity constants for alkaline solution are approximately 
parallel to the dissociation constants of the corresponding acids. 
A minimum velocity, as in the case of acid hydrolysis, is not 
observed. The molecular weight has little influence on the 
constants. H. W. 


Influence of Temperature and Constitution on the 
Velocity of Hydrolysis of Esters by Hydrogen [Ion] Catalysis. 
Frievricnh Birxt (Helv. Chim: Acta, 1918, 1, 231—250).— 
A large number of experiments have been carried out on the 
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hydrolysis of esters to ascertain (1) the influence of various acids, 
(2) the influence of concentration of the acid, (3) the influence of 
the constitution of the ester, and (4) the influence of temperature 
on the velocity of hydrolysis. The catalytic action of hydrochloric 
acid, nitric acid, sulphuric acid, and phosphoric acid of various 
concentrations on the hydrolysis of ethyl acetate has been deter- 
mined at 25°, 30°, and 40°. The hydrolysis of the following esters 
by 0°1N-hydrochloric acid at 40° has been quantitatively deter- 
mined: methyl propionate, methyl n-butyrate, methyl a-chloro- 
propionate, methyl a-dichloropropionate, allyl acetate, methyl 
crotonate, methyl zsocrotonate, ethyl malonate, ethyl oxalate, ethyl 
acetoacetate, and zsoamyl formate. It is shown that the relative 
velocity of hydrolysis by means of hydrogen ions is the same for 
all esters over the range 25—40°. Quantitative measurements 
could not be carried out in the case of acetoacetic ester, for the 
free acid undergoes the ketone decomposition at 40°. The catalytic 
action of the acids examined increases rapidly with increasing 
temperature. The increase is greatest with hydrochloric acid, 
somewhat smalier with nitric acid, and least with sulphuric acid. 
With a given concentration and temperature, the reaction proceeds 
most rapidly with nitric acid, somewhat less rapidly with hydro- 
chloric acid, and most slowly with sulphuric acid. The influence 
of the substitution of one chlorine atom in the acid of the ester 
produced in the only case examined, that of a-chloropropionic 
ester, a lowering in the velocity of hydrolysis of about two-thirds 
the value of the unsubstituted ester. The introduction of two 
chlorine atoms brings the value up again to about five-sixths of 
the original value. The introduction of an unsaturated group 
into the alcohol produced no effect on the velocity of hydrolysis, 
whereas an unsaturated group in the acid greatly diminishes the 
velocity. The velocity constants multiplied by 10° are as follows 
at 40°: ethyl acetate, 5629; allyl acetate, 4642; methyl propionate, 
6138; methyl achloropropionate, 2194; methyl a-dichloro- 
propionate, 5281; methyl butyrate, 3462; methyl crotonate, 221; 
methyl isocrotonate, 985; ethyl malonate, 1158; zsoamyl formate, 
10,408. J. F. S. 


Dissociation Constants of Normal Acids and Esters of 
the Oxalic Acid Series. III. Effect of the Substitution of 
a Methylene Group by Bivalent Atoms and Radicles. 
M. H. Patomaa (Ann. Acad. Sci. Fennicae, 1917; [A], 10, No. 16, 
1—26; from Chem. Zentr., 1918, i, 1144. Compare A., 1913, 
1, 8).—Previous investigations have shown that the replacement of 
a methylene group in organic acids and esters by :O or :CO 
mereases certain affinity constants in the homologous series 
(electrolytic dissociation constant, velocity of hydrolysis by alkali) 
and diminishes certain others, and that a minimum occurs with a 
certain position of the oxygen atom (velocity of hydrolysis by acid, 
velocity of esterification). The affinity minimum occurs when the 
oxygen is in the B-position or in the position 1:4—5. The result 
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is explained by supposing that intramolecular ring formation 
occurs through the medium of the partial valency of the oxygen. 
This hypothesis has been tested with the methyl esters of the 
oxalic acid series, which were dissolved in 50% methyl alcohol and 
hydrolysed with 0°05 mol. hydrochloric acid at 25°. Since the 
reaction leads to an equilibrium, the velocity of hydrolysis, as well 
as that of esterification, was determined. The results are ex- 
pressed in tables. The minimum occurs with compounds in which 
the formation of a 5- or 6-membered ring is possible, as is demanded 
by the hypothesis. a. W. 


Neutral Salt Catalysis. I. Role of the Solvent in Neutral 
Salt Catalysis in Aqueous Solutions. Herserr 8. Harnep 
(J. Amer. Chem. Soc., 1918, 40, 1461—1481).—A number of 
experiments on the accelerating effects of the chlorides of lithium, 
sodium, and potassium, in varying concentrations, on the iodine 
ion catalysis of hydrogen peroxide and on the hydrogen ion cata- 
lysis of methyl acetate are described. It is shown that the effects 
of the different salts are roughly proportional to their ionic hydra- 
tion values as determined by Washburn. This is also shown to 
be the case in the hydrochloric acid catalysis of acetochloroanilide. 
In some cases, the effects of different salts on the velocity of hydro 
lysis of ethyl acetate are not proportional to the ionic hydration 
values, and reasons have been advanced to explain this abnormality. 
The chlorine ion activities up to a concentration 3NV have been 
determined by measurement of cells of the type Hg|HgCl 
NaCl(0°1¥)||NaCl(c)|HgCl|Hg. The relationship X,/K,=a,/a, 
holds rigorously, where K, and Ky, are the velocity constants of 
the decomposition of hydrogen peroxide in the presence of 
potassium iodide and potassium chloride, and potassium iodide- 
sodium chloride solutions, respectively, both being of the same 
normality, and a, and a, are the chlorine ion activities of the 
potassium chloride and sodium chloride respectively. Relation- 
ships are expressed between the hydration values of the ions of 
neutral salts on the reaction velocities in neutral solutions, and 
also on the activities of salt solutions. J. F. 8. 


The Atom Model. Wir. H.Wesrpna. (Ber. deut. physikal 
Ges., 1918, 20, 88—92).—Polemical. In a short theoretical paper 
the author contests the objections to the Bohr atom model raised 
by Stark (this vol., ii, 141). J. F.S8. 


Elements in Order of their Atomic Weights. Raynoyp 
SzymanowiTz (Chem. News, 1918, 117, 339—340).—It is found 
that if the elements are written down in order of their atomic 
weights, a definite numerical sequence is to be observed in 
the values of the atomic weights. Thus, if the first element has 
an atomic weight of z, the second will be +3, the third 2+3+1, 
the fourth ++3+1+3, and so on, adding alternately 3 and 1 to 
the preceding values. Of the 83 elements, 17 do not fall into 
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this arrangement, whilst there are several gaps with no known 
element to fillthem. It is pointed out that several of the elements 
which do not conform with the arrangement are little known rare 
elements, and that until 1918 these elements had atomic weights 
attributed to them which conformed with the present scheme. 

J. F. 8. 


Elements in Order of their Atomic Weights. [. H. Lorine 
(Chem. News, 1918, 117, 352).—The author points out that regu- 
larities of the type put forward by Szymanowitz (preceding 
abstract) have already been indicated, notably by Comstock CA. 
1908, ii, 477). J. F. 8 


Interfacial Tension and Complex Molecules. G. N. 
Antonorr (Phil. Mag., 1918, [vi], 836, 377—396).—A theoretical 
paper in which, from the modern conceptions of atoms and mole- 
cules, a theory of molecular attraction has been developed. This 
theory implies that molecular attraction depends on the same 
forces as chemical affinity. A relationship between surface tension 
and molecular pressure has also been deduced. The interfacial 
tension a, between two liquids is equal to the difference of the 
surface tensions against air (a,—a,) of both superposed liquid 
layers in equilibrium. This result is in agreement with experi- 
mental values. Two superposed liquid layers in equilibrium are 
to be regarded as solutions in the same solvent, and must contain 
an equal number of molecules per unit volume. The so-called 
univariant systems may be obtained without fulfilment of the 
requirements of the phase rule if the molecules of the added com- 
ponent combine with those in solution without increasing their 
number. J. F. S. 


Theobald van Hogelende. F. M. Jarcer (Chem. Weekblad, 
1918, 15, 1216—1258).—An account of the life and work of the 
alchemist Theobald van Hogelande, who was born at Middleburg 
about 1560, studied at Leyden in 1580, and at Paris in 1581. 
Most of his life was spent abroad, but he died in 1608, probably 
at Leyden. A. J. W. 


Isaac of Holland and Jan Isaac of Holland. W. Ps 
Jortssen (Chem. Weekblad, 1918, 15, 1343—1351).—A_ further 
contribution to the history of these alchemists (compare A., 1917, 
ii, 198, 461, 529). A. J. W. 


Simplification of some well-known Chemical Experi- 
ments. 8. Genewin (Zeitsch. physikal Chem. Unterr., 31, 91—93; 
from Chem. Zentr., 1918, ii, 250).—(1) Reduction of ‘Nitric to 
Nitrous Acid.—Nitric acid (D 1°4, 0°5 c.c.) is mixed with water 
(500 c.c.) in two cylinders; after addition of potassium iodide- 
starch solution to each, a wad of zinc wool is dipped into one of 
the solutions. Blue streaks are formed in a few seconds. 
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(2) Oaidation of Ammonia to Ammonium Nitrite in the Air. 

Ten c.c. of concentrated ammonia solution are placed in a 2-litre 
flask, which is shaken for about a minute; the flask is placed 
horizontally, and a glowing piece of platinum foil is introduced, 
The platinum continues to glow, and brown fumes of nitrogen 
peroxide appear, which are replaced by a dense fog of ammonium 
nitrite. When the fog has subsided, the flask may be filled with 
water and the presence of the nitrite demonstrated by addition of 
sulphuric acid followed by potassium iodide and __ starch, 
(3) Oxidation of Sulphur Dioxide to Sulphur Trioxide in Air.— 
The experiment is performed in exactly the same manner as that 
just described, but with the replacement of ammotiia by a solu- 
tion of sulphur dioxide. (4) Lead has a bright surface when it 
remains quite free from lead oxide.—Molten lead is poured into 
a glass tube, the lower end of which is sealed, whilst the upper 
end is expanded to form a funnel; the tube is subsequently sealed. 


H. W. 


Experiments to Demonstrate the Velocity of Explosion 
of Mercury Fulminate. M. Mirra (Zeitsch. physikal Chem. 
Unterr., 31, 93—95; from Chem. Zentr., 1918, ii, 250).— 
About 20—30 mg. of mercury fulminate are placed in an empty 
percussion cap resting with open end upwards on a piece of foil 
at least 4 mm. thick; the foil is heated with the full flame of a 
Teclu burner. Explosion follows in ten to thirty seconds. The 
approximate duration of the flame can be shown by allowing it to 
illuminate a disk divided into forty-eight equa] sectors, coloured 
alternately black and white; the disk is kept in rapid rotation 
(about 1500 revolutions per minute) by a small motor. Since the 
disk appears stationary, the duration of the explosion must be 
considerably shorter than 1/1200 second. Repetition with a disk 
containing ninety-six sectors shows the duration to be somewhat 
shorter than 1/2400 second. H. W. 


Inorganic Chemistry. 


Two Sets of Distillation Apparatus for the Preparation 
of Large Quantities of Chemically Pure Acids in the 
Laboratory. E. Krummenacuer (Schweiz. Chem. Zeit., 1917, 1, 
116—120; from Chem. Zentr., 1918, ii, 1).—Detailed descriptions 
are given of apparatus for the preparation of hydrochloric acid on 
the counter-current principle, and for the distillation of nitric acid 
in a vacuum. H. W. 

Reduction in the Strength of Hypochlorite Solutions on 
Keeping. I. M. Kotrnorr (Pharm. Weekblad, 1918, 55, 
1318—1324).—Under the influence of light, hypochlorite solutions 
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decompose rapidly, with formation of chlorate. In absence of 
light, solutions of moderately strong alkaline reaction keep for 
two months without much change (compare Bouvet, this vol., 
ii, 397). A. J. W. 


Limit and Composition of the Terrestrial Atmosphere. 
Aurora Borealis ,Aerolites, and Shooting Stars. A. VERONNET 
(Compt. rend., 1918, 167, 636—638).—A theoretical discussion 
of the composition of the terrestrial atmosphere at heights vary- 
ing from 0—300 km. The percentage of nitrogen increases regu- 
larly up to 100 km., and at a height of 100—150 km., nitrogen 
forms 0°96 of the atmosphere at a pressure less than 1°10-° 
atmos., this being the region of aurore boreales. The phenomena 
of aerolites and shooting stars are also discussed. W. G. 


Simple Method for the Preparation of Phosphorous Acid. 
T. Mitopenpzk1 and M. Friepman (Chemik Polski, 1917, 15, 
76—79; from Chem. Zentr., 1918, i, 993).—Phosphorus trichloride 
is conveniently prepared by leading a current of chlorine through 
a layer of boiling phosphorus trichloride which covers a quantity 
of red phosphorus. The gas should not be introduced until the 
trichloride actually boils. The product thus obtained is pure and 
has b. p. 75°5°/749 mm. Formation of phosphorus pentachloride 
is not observed even after complete consumption of phosphorus. 
The production may be made continuous by distilling off the phos- 
phorus trichloride and introducing the requisite quantity of 
phosphorus. 

The violent reaction in the preparation of phosphorous acid 
from phosphorus trichloride may be avoided by effecting the decom- 
position of the latter with concentrated hydrochloric acid instead 
of with water; in the first instant, a slight rise in temperature is 
noted, but reaction proceeds subsequently at the ordinary tempera- 
ture. Concentrated hydrochloric acid has the further advantage 
that it forms two layers with phosphorus trichloride, so that only 
a portion of the latter reacts at any given instant. H. W. 


Behaviour of Phosphates at the Anode. Fr. Ficurer and 
Jaxos Minter (Helv. Chim. Acta, 1918, 1, 297—305).—By 
the anodic oxidation of a solution of potassium monohydrogen 
orthophosphate (24/) between two platinum electrodes in an un 
divided cell and in the presence of 2N-potassium fluoride and 
'32 gram of potassium chromate per litre, the authors have pre- 
pared the potassium salts of monoperphosphoric acid (K;PO;) and 
perphosphoric acid (K,P,0,). The best yield is obtained at 5° 
and when working with a current density of 0-01 ampere per sq. 
am. These salts have previously been prepared by Schmidlin and 
Massini (A., 1910, ii, 490), who obtained the acids by the action 
of concentrated hydrogen peroxide on phosphoric oxide, but 
failed to obtain the salts by the above method. The properties of 

® substances obtained are identical with those described by 
Schmidlin and Massini. J. BF. 8. 
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Preparation of Hypophosphates. R. G. Van Name and 
Witpert J. Hurr (Amer. J. Sci., 1918, [iv], 46, 587-590). — 
After a recapitulation of the methods available for the production 
of hypophosphates, the authors describe a method which requires 
little attention in carrying out. A number of sticks of phos- 
phorus are cast round glass rods, and these are supported from a 
plaster cover in a stout glass vessel containing about a litre of 
water and 250 grams of sodium carbonate, which need not be dis- 
solved. The phosphorus sticks used were 9 c.m. long and 
1‘7 c.m. in diameter, and protruded about 1 c.m. from 
the solution. The whole is then put in a cool place and left to 
react. At the end of two or three days, some of the solution is 
withdrawn and tested with Congo-red to find the end of the 
reaction, which is reached when the turning point of the Congo- 
red is obtained. The phosphorus is then removed and placed in a 
similar solution. The product, sodium hydrogen hypophosphate, 
is found in part as a crystalline precipitate at the bottom of the 
jar, whilst the residue is obtained by concentrating the solution. 
It is crystallised to remove the accompanying phosphates and 
phosphites. The best temperature to carry out the reaction is 

10—15°, and the yield is 10—16% of that theoretically possible. 
< J. F. S. 


The Compound H,B,0O, and its Salts. Kames Cuanpra Ray 
(T., 1918, 118, 803—808).—It has previously been shown (coni- 
pare T., 1914, 105, 2162) that the so-called amorphous boron, pre- 
pared by the reduction of boron trioxide by means of magnesium, 
probably consists of a solid solution of a lower oxide of boron, 
sometimes in combination with a little magnesium oxide, in 
elementary boron. The author has now extracted the fusion thus 
obtained with water, removed the boric acid from the solution by 
the method of Travers, Ray, and Gupta, and determined the ratios 
B/Mg and B,O,/(residue less MgO) in the resulting filtrate. The 
former ratio is found to be very nearly 4 and the latter 1-124, 
which closely approximates to the value of the ratio 2B,0,;/B,0;, 
which is 1'129. It is concluded that the filtrate contains a mag- 
nesium borite, the formula of which may be written MgO,B,0; 
and this is confirmed by molecular weight determinations by the 
freezing-point method. The potassium salt, K,B,O,, has been 
isolated by precipitating a solution of the magnesium salt with 
potassium hydroxide in equivalent proportions, and the formula 
confirmed by analysis and cryoscopic determinations. The con- 
stitutional formula of the corresponding acid is considered to be 
BO(OH):BO-BO:BO(OH), that of the oxide, B,O;, being 


BO:BO 
l >o. T. 8. P. 
BO:BO 


Silicic Acid Gels. Harry N. Hotmes (J. Physical Chem, 
1918, 22, 510—519).—Methods for preparing silicic acid gels from 
water-glass by means of phosphoric, citric, acetic, formic, tartaric, 
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sulphuric, hydrochloric, lactic, trichloroacetic, monochloroacetic, 
and nitric acids are described. The concentrations and quantities 
of the various acids necessary to produce a gel which will set in 
a definite time have also been determined. The influence of 
temperature on the gels has been studied over the range 0—100°. 
It is shown that gels containing a very slight excess of hydroxy] 
ions set most rapidly, almost immediately if not too dilute, but 
with increase of hydrogen ion concentration the time required to 
set increases rapidly. With each acid there is a definite concen- 
tration of hydrogen ion which delays the setting indefinitely. At 
till higher concentrations of the same acid, the time required 
again becomes measurable and rapidly decreases to an almost 
instantaneous setting. Contrary to Flemming (A., 1902, ii, 646), 
it is shown that, in addition to the concentration of silicic acid, 
temperature, and catalytic action of the ions, the dehydrating 
influence of the non-ionised molecules also exerts a marked action 
on the time required for setting. J. F. 8. 


The Dissociation of Salt. H. V. Tnompson (Z'rans. Ceramic 
Soe., 1918, 17, (2), 340—350).—Salt was heated for six hours in 
a platinum tube in a current of dry or moist air at a temperature 
of 110°, and the amount of salt vaporised and redeposited in a 
cool part of the tube was weighed. With dry air, the amount of 
salt volatilised was about 0°055 gram per litre, but with air satu- 
rated with moisture it rose to 0-08 gram per litre, an increase of 
40%, due to the hydrolysis of the salt by the water. In order to 
investigate the effect of salt and water vapour on certain sub- 
stances, these were placed in a platinum tray and inserted in the 
apparatus. Selected chips of quartz were rendered opaque and 
the sharp edges and rough surfaces were smoothed by the mixed 
vapour, a compound corresponding with Na,O:1°023Si0, being 
formed superficially. In dry air, the quartz was much _ less 
attacked. Commercial ferric oxide was converted into magnetic 
iron oxide and numerous black, shining crystals in the presence of 
alt and water vapour at 1100°. The black crystals of magnetic 
iron oxide were also formed when ferric oxide was mixed with an 
excess of salt and heated for twelve hours in the full blast of a 
Teclu burner. The crystals appear to be due to the presence of 
salt, as they are not formed when ferric oxide is heated alone. 
Alumina on similar treatment became coated with a layer of fused 
material, which may be a sodium aluminate, 2A1,0,,9Na,O. In 
clays, a more deeply seated action occurs. A. B.S. 


The System Lime-Alumina-Silica and its Relation to 
Slags and Portland Cement. B. Neumann (Stahl wu. Eisen, 
1918, 88, 953--960).—The author summarises the results of 
various investigations on the binary and ternary systems of lime, 
alumina, and silica, and points out that the possible compositions 
of slags and Portland cements only occupy very small areas in the 
triangular diagram used to represent such ternary mixtures. He 
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refers to J. E. Johnson, jun.’s (Met. and Chem. Eng., 1916, 363), 
curve showing the composition-temperature relations for freely 
flowing slags and its general identity with mixtures of the pure 
oxides of the same compositions, and suggests that a further study 
of such mixtures may have far-reaching consequences 

Mixtures corresponding with Portland cements occupy an 
extremely small area in the triangular diagram, and the position 
of this area renders untenable the various theories which are based 
on the existence of a ternary compound in Portland cements. The 
author accepts Rankin’s suggestion (7. Franklin Inst., 1916, 181) 
that Portland cement is produced by the formation of the con. 
pounds 2CaO,SiO, and 5CaO,3A1,0,, which absorb lime and form 
tricalcium silicate and tricalcium aluminate. The former is 
regarded as the essential constituent of the cement, the latter act- 
ing chiefly as a flux or solvent which reduces the temperature at 
which the former is produced. Further investigations with a 
view to discover other solvents, together with a study of the effect 
of replacing alumina by iron oxide, are suggested. [See also J. 
Soc. Chem. Ind., December, 1918.] A. B. 8. 


The Carbides of the Rare Earths of the Cerium Group. 
A. Damtens (Ann. Chim., 1918, [ix], 10, 137—183).—A study oj 
the action of water on the carbides of cerium, lanthanum, neo 
dymium, praseodymium, and samarium. The gas evolved in every 
case consisted of a mixture of hydrogen, saturated hydrocarbons, 
ethylenic and acetylenic hydrocarbons. The _ proportion of 
hydrogen was in all cases high. In no case was any methane 
found, the saturated hydrocarbons consisting of ethane, propane, 
and isobutane. The ethylenic hydrocarbons consisted of ethylene 
and its homologues, and the acetylenic hydrocarbons of acetylene 
and its homologues. The different constituents of the mixture 
were invariably present, but their relative proportions varied 
according to the velocity of the reaction, which was dependent on 
the physical state of the carbide. 

The metallic hydroxides produced were always those of the 
sesquioxides. Cerous hydroxide was isolated as a white substance, 
which fixes oxygen in the cold with the development of heat and 
the formation of ceric hydroxide. ‘ W. G. 


Gallium. L. M. Denis and J. Attincron Bripeman (J. Amer. 
Chem. Soc., 1918, 40, 1531—1561).—See this vol., ii, 456. 


The Heterogeneity of Steel. H. Le Cuarerierand B. Boerren 
(Compt. rend., 1918, 167, 472—477).—The macrographic etching 
of steel shows a heterogeneous structure which is unaltered by heal 
treatment, as distinguished from the micrographic etching. 
Macrographic heterogeneity is due to oxygen in solid solution ™ 
the metal, and phosphorus or sulphur has no direct influence 
The difference in the value of the electrical resistivity of steel # 
calculated from the chemical composition (excluding oxygen) 4 
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ss actually determined is considered to be due to the presence of 
wygen in the steel. [See, further, 7. Soc. Chem. Ind., 701a.] 
c. A. K. 


The Metallographic Examination of Tinplate.  L. 
Yaver (Stahl u. Hisen, 1918, $8, 960—962).—It is commonly 
thought that the adhesion of tin to iron in tin-plate is due to 
the formation of a compound of the two metals. The author has 
examined pieces of commercial tin-plate with negative results. 
He immersed small cubes of iron of high and lew carbon content 
in tin at various temperatures, and on examining these under the 
microscope found a layer of intermediate crystals, the thickness of 
the layer varying with the temperature of immersion. At 500°, 
part of the pearlite in the high carbon iron and at 750° that in 
the low carbon iron disappeared, but reappeared around the edges 
of the tin at 950°. From this, the author concludes that the 
diffusion of tin and iron at various temperatures may be indirectly 
traced by the behaviour of the pearlite and ferrite forms of iron 
at high temperatures. [See also J. Soc. Chem. Ind., 736a.] 

A. B. S. 


Formation of Iron Disulphide by Wet Methods. V. Ropr 

(Mitt. K. Materialpriif., 1918, 36, 93—107).—The first product 
of the action of hydrogen sulphide on iron hydroxide is iron tri- 
ulphide; if the reaction is carried out at a higher temperature, 
this is decomposed with the formation of iron disulphide, FeS,, 
which is insoluble in hydrochloric acid. As thus obtained, iron 
liulphide has D\* 4°588, which is nearer to that of marcasite 
(55 to 4°88) than to that of pyrites (4-°9—5-2). The reaction, 
Fe,8, —> FeS,+FeS, does not take place in the presence of sub- 
tances having an alkaline reaction. Tron disulphide may also be 
obtained by boiling freshly prepared iron monosulphide, suspended 
in water, with sulphur in the absence of alkaline substances. 
These reactions would account for the formation of iron disulphide 
in soils containing iron hydroxide compounds and _putrescent 
matter and free from alkaline earth carbonates. [See also J. Soc. 
Chem. Ind,, 732a.] C. A. M. 


Crystal Structure of Grey Tin. A. J. Bry and N. H. 
Korxuever (Chem. Weekblad, 1918, 15, 1264).—Grey tin has a 
crystalline structure, the crystals belonging to the cubic system. 
The tin atoms are arranged similarly to the carbon atoms in 


diamond. A, J. W. 


Galvanic Potential of Alloys. G. Tammann (Nachr. K. Ges. 
Wiss. Géttingen, 1917, 345—372; from Chem. Zentr., 1918, ii, 
*65—267).—Mixed crystals show resistance limits towards galvanic 
Polarisation as well as towards chemical reagents (A., 1917, ii, 448). 
It was desirable to investigate the connexion between the potential 
of alloys and their composition, since the thermodynamic theory 
denies the possibility of the existence of galvanic resistance limits. 
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According to this theory, the metallic phase is in equilibrium with 
the electrolyte, so that even in the metallic phase the change of 
position of the two kinds of atoms is sufficiently frequent for the 
establishment of a definite concentration. This condition is not 
fulfilled at temperatures at which chemical resistance limits occur, 
The thermodynamic theory is developed for a homogeneous binary 
metallic mixture, and a number of the conclusions are experi- 
mentally verified. Silver-gold mixed crystals were investigated 
with the electrometer, using the system Ag|0-02AgNO,/|0°1KNO, 
0°01AuCl,|Au; ‘the potential of the open system is definite, 
When the silver electrode is replaced by alloys of silver and gold, 
the potential is found to depend on the previous history of the 
alloy; the results can be interpreted by assuming that Ag—Au 
atoms are unable to change places with one another. The Ag 
atoms are superficially removed by boiling nitric acid, and the 
surface behaves then as if composed of gold. If the surface is 
rubbed with emery, a portion of the superficial gold is removed 
and the silver atoms again come to the surface. The behaviour 
of plates with untouched surfaces after prolonged tempering is 
unexpected ; the potential of silver is first exhibited, which rapidly 
decreases, approximates to the potential of gold, and finally, after 
eighteen hours, increases to that of silver. The potential at which 
noticeable polarisation occurs is, within the limits of error, the 
same for gold and for gold-silver alloys with more than 0°5 mol. 
Au; this is particularly marked for NO, anions. The gold con- 
tent at which the polarisation potential decreases (0°5 mol. Au) 
is independent of the valency of the polarising anion, whilst with 
chemical agents it depends on the number of Ag atoms which 
react with a molecule of the reagent. With a gold content less 
than 0°5 mol.. polarisation is greatly dependent on the treatment 
of the electrodes. The galvanic and chemical resistance limits for 
05 mol. Au are identical for simple reagents. If the structure 
of a series of metallic conglomerates is unknown, no conclusion 
ean be drawn from the relationship between the potential line and 
the composition as to whether the conglomerate consists of one or 
two types of crystals in those regions of concentration in which the 
potential is independent of the concentration, neither is the sudden 
alteration of potential with alteration of concentration a sign of 
the formation of a new type of crystal. Such conclusions are 
only justified when the atoms are sufficiently mobile, as is the 
case with Au—Ag alloys at 320°, when a continuous alteration of 
the potential with the concentration is observed. The work of 
other authors also shows that the potential of a series of mixed 
crystals alters continuously with the concentration when diffusion 
is sufficiently rapid, and that the potential of a series of alloys 
with two types of crystal is indenendent of the concentration 
(Cd amalgams); when, however, diffusion is not sufficiently rapid 
to keep the surface concentration definite, the potential is either 
independent of the concentration or alters very rapidly, the alter- 
ation beginning at a concentration corresponding with multiple pro- 
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portions. The galvanic limits are also those of the precipitation of 
other metals from their solution. The non-resistant and the rela- 
tively resistant mixed crystals are distinguished in their precipitating 
ability, since the former also precipitate those metals the potentials 
of which lie between the true values of the unchanged surface of 
the resistant and that of the relatively resistant mixed crystals. 
Thus, Ag—Zn mixed crystals with less than 0°25 mol. Ag pre- 
cipitate all metals from zinc onwards, whiist those with more than 
025 mol. Ag, the potential of which towards zinc is more than 
06 volt, only precipitate lead and the following metals. 

The resistance limits of Au-Ag mixed crystals are considered 
from the space lattice theory. The condition of the less noble 
metal in a series of mixed crystals can be deduced from the value 
of the potential at which it passes into solution. If it dissolves 
at its own potential, it is present in the free state and a second 
galvanic limit cannot occur (Cu-Au and Ag-—Au mixed crystals), 
if it dissolves at a lower potential, it is present in the combined 
state, and a second resistance limit may be found (Zn—Au mixed 
crystals with 0°17—0-37 mol. Au, from which it follows that the 
crystals from 0-43—0°64 Au contain the compound AuZn). The 
difference between a mixed crystal and a chemical compound 
depends on the electrons surrounding the positive core. H. W. 


The Limits of the Gold Content within which Copper- 
Gold and Silver-Gold Mixed Crystals are attacked by 
Chemical Reagents. G. Tammann (Nachr. K. Ges. Wiss. 
Géttingen, 1917, 385—425; from Chem. Zentr., 1918, ii, 268—270. 
Compare preceding abstract).—The resistance limits of the mixed 
crystals mentioned above have now been determined with greater 
accuracy than in the case of the previous investigation (A., 1917, 
i, 448), and it is now possible, in the most favourable cases, 
to define these limits for differences of concentration as low as 
0001 mol. Au. The degree of accuracy depends chiefly on the 
distinctness of the alteration caused by the agent on the surface, 
and the separation of an opaque, slightly soluble product is 
advantageous. Accuracy is favoured by evenness and uniformity 
of surface. In the crystallisation of mixed crystals, it is general 
to find a difference between the compositions of the molten residue 
and of the crystals which causes lack of homogeneity in the con- 
slomerate, so that the latter is not uniformly coloured by a 
chemical reagent. This defect can be greatly remedied by temper- 
ing, preferably at a high temperature, and also by rolling. The 
influence of the duration of tempering on the uniformity of the 
alloy was particularly investigated with an Ag—Au alloy contain- 
ing 0°49—0-51 mol. Au; after ordinary cooling, in which the 
temperature interval 1000—300° was passed through in fifteen 
minutes, the alloy showed no particles in which the percentage of 
gold differed by more than 0°75% from the mean value; after 
‘mpering for four hours at 700°, differences of, concentration 
equivalent to 0°005 mol. Au remained. 
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The action of palladium chloride solution (4%) on Cu—Au alloy 
with 0°23—0-27 mol. Au has been studied ; the plates with natura 
surfaces precipitate palladium when containing less than 0°25 mol, 
Au, and this limit is easily perceived with a difference of le 
than 0°005 mol. Au. The action of palladium nitrate on Ag-Ay 
alloys, and of platinous chloride on Cu-Au and Ag—Au alloys, is 
also described. Cu-Au mixed crystals with 0°282 Au and mor 
remain untarnished for a year in yellow ammonium sulphide solu. 
tion, whereas alloys with 0°243 and less Au are completely 
blackened after a tew hours or days; in this respect, mixed solu. 
tions of ammonium sulphide and disulphide act most rapidly, 
followed in order by solution of sulphur in sodium sulphide, sodiu 
sulphide solution, and solution of sulphur in carbon disulphide. 
The sequence of darkening, previous to tempering for twelve hour 
at 720°, did not correspond with the copper content; after such 
tempering, the tendency to darkening decreased regularly with 
increasing gold content. The action of sodium sulphide only 
occurs in presence of oxygen, whilst with polysulphide solution 
this is unnecessary. The limit of deep-seated action of Na,8, solu- 
tion on Cu-Au crystals lies between 0-245 and 0°255 mol. Au; with 
polished plates, it is slightly more than 0°270 Au. The same 
solutions were used with Ag-Au mixed crystals; in this case, 
darkening with ammonium disulphide solution occurs far more 
regularly. Increase in the period of tempering diminishes the 
rapidity of the action. Sodium disulphide solution behaves 
similarly, but more rapidly. The previous datum, that mild 
oxidising agents, such as hydrogen peroxide, air, alkaline sodium 
tartrate, or picric acid, are active up to a gold content of 0:24 
mol. cannot be fully maintained; the limit is now found at about 
0°22 mol. For powerful oxidising agents, the following limits were 
observed: AuCl, (0°495—0-505 mol. Au); H,CrO, (0°492) ; HMn0, 
(0-495—0°505) ; HNO, (0°480—0-490). Mercurous salts react with 
the complete series of Cu—Au alloys, but not with pure gold. The 
rate of action increases with the concentration of the solution, 
with which, also, the nature of the alteration of the plate varies. 
Alloys containing up to 0°24 mol. Au precipitate mercury from 
mercuric chloride solution, whilst those richer in gold precipitate 
mercurous chloride. Silver salts have a limit of 0-05—0°15 for 
Cu—Au alloys, but precipitation occurs at isolated spots, from 
which, with simple salts, needles or leaflets grow with visible 
rapidity. The limits vary with the nature of the negative ion, 
and vary considerably round a gold content of } mol. The limits 
of precipitation with hard, untempered plates lie at a slightly 
higher gold content than for tempered plates. It is generally 
observed that the action of a reagent with distinct limits is notice- 
able after a few days, and does not then change after several 
months. The superficial nature of the alloy is of great impott- 
ance for the action limits; the natural surface is the most resistan! 
If the alloy is rubbed with the finest emery paper, numerol 
seratches are formed at the surfaces, of which the usual distribution 
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of the atoms in the lattice is disturbed. The distribution of the 
atoms, caused by grinding and polishing, approximates to the un- 
arranged, which is far less resistant than the normal distribution. 
In many cases, protective layers are formed during tempering, 
which can be recognised by the diminution of the time of attack 
with increasing period of tempering. The numerical values of the 
action limits are partly multiples of one-eighth within the limits 
of experimental error; at times these multiples are not quite 
attained, whilst at others they are noticeably exceeded. 

The various reagents are classified with respect to action limits, 
and attempts are made to explain the actions of mixed crystals by 
means of lattice models. H. W 


Behaviour of Mixed Crystals of Copper, Silver, and Gold 
towards Chemical Reagents and the Colour of these Mixed 
Crystals. G. Tammann (Nachr. K. Ges. Wiss. Gottingen, 1917, 
373—384 ; from Chem. Zentr., 1918, ii, 267—-268. Compare pre- 
ceding abstracts).—The problem of the resistance limits of ternary 
mixed crystals is of interest from the theoretical standpoint and 
also from the practical point of view of the possibility of the partial 
replacement of the noble metal of a binary resistant alloy with 
the formation of an equally resistant ternary mixture. The ex- 
periments described have been performed with Cu, Ag, Au alloys, 
since the resistance limits of the binary systems have been investi- 
gated. A series of mixed crystals has been prepared in which the 
atomic ratios Ag to Cu has been kept constant at 1:2, 1:1, and 
2:1, respectively, whilst the amounts of gold were increased by 
0°05 mol. between 0°20 and 0°55 mol. In the case of the second 
of the series, the alloys were investigated in the hard and soft 
states, but, as no noticeable differences were observed, the remain- 
ing alloys were only used in the latter conditioa. In contrast to 
the author’s experience with binary alloys (A., 1917, ii, 448), the 
resistance limits with ternary alloys are more or less indefinite, 
and it is necessary to distinguish between the limits of deep-seated 
and superficial action; the latter is commonly associated with a 
much higher gold content than the former, and this is particularly 
marked in the cases of the action of concentrated nitric acid and 
of a mixture of chromic and sulphuric acids. The action limits 
of the following reagents on the ternary alloys have been investi- 
gated: ammonium disulphide, palladium chloride and _ nitrate, 
picric acid, potassium dichromate and sulphuric acid, nitric acid, 
gold chloride, permanganic and sulphuric acids. In respect of 
deep-seated action, the ternary alloys are generally more noble 
than the binary. 

A number of observations on the colour of ternary alloys are 
schematically recorded. The distribution of the different types of 
atoms in a 14-point lattice is also discussed. H. W. 
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Mineralogical Chemistry. 


Pyrolusite from Virginia. Tuomas L. Warson and Epuar T. 
Wuerry (J. Washington Acad. Sci., 1918, 8, 550—560).—The 
manganese ore mined in Little Fork Valley, near Woodstock, in 
Shenandoah Co., occurs as an impregnation and replacement in 
brecciated sandstone and conglomerate in the trough of a syncline. 
It consists mainly of crystalline, fibrous pyrolusite with some wad. 
Small crystals are abundant, lining cavities. The colour is black, 
but steel-grey on fresh fractures, with metallic lustre; streak, black 
to slightly bluish-black. H. 24. Anal. I is of crystals and II 
of crystalline, fibrous material. 

MnO,. MnO.  Fe,0,.-% ALO; BaO. Cad. SiO.. 

I. 94-30 2-25 0-22 0-14 0-33 0-08 0-64 
II. 95-22 1-31 0-17 0-18 0-40 0-11 0-63 

P,0;  H,O(>105°). H,O(<105°). ‘Total. Sp. gr. 

I. 0-52 1-53 0-22 100-23 4-748 

If. 0-58 1-46 0-16 103-22 4-885 
The material thus has the physical characters and composition 
(MnO,) of pyrolusite, but, as usual, the crystals have the ortho- 
rhombic form and habit of manganite. The axial ratios, a:b:c= 
0-8616:1:0°5628, however, differ somewhat from those usually 
accepted for manganite (0°8441:1:0°5448), although they are very 
close to the value for manganite from Bohlet, Sweden (0°8612:1: 
0°5629, G. Flink, 1900). It is thus just possible that these are 
original crystals of pyrolusite rather than pseudomorphs after 

manganite, as commonly believed. L. J. 8. 


Deposits of Potassium Salts at Dallol (Eritrea). M. Giva 
(Atti R. Accad. Lincei, 1918, [v], 27, i, 331—335 ; Gazzetta, 1918, 
48, ii, 1—8).—The results are given of analyses of a number of 
samples from the salt deposits of Dallol, in 8. Dancalia (Eritrea). 
At many points these deposits consist largely of potassium chloride 
(up to 98°6%), whilst at others sodium chloride predominates. In 
both cases, the proportions of magnesium chloride are low, and 
only traces of bromides are present in a few instances. The 
potassium minerals occur at the surface of the earth and are 
localised at certain points of the salt area. The thermal springs 
of Dallol have a temperature of about 80—90°, and consist of 
saturated solutions of magnesium chloride containing traces of 
sodium chloride and appreciable proportions of magnesium 
bromide. 7. @ 3 


Etching of Gypsum by Concentrated Sulphuric Acid. 
Roman Grenecc (Tsch. Min. Mitt., 1915, 38, 201—226; from 
Jahrb. Min., 1918, Ref. 135—136. Compare A., 1915, ii, 450). 
—Crystals of gypsum immersed in concentrated sulphuric acid 
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develop on the faces flat hillocks with a more or less elliptical out- 
line. This type of etch-figure is described as ‘etch-shield,’ as 
distinct from ‘etch-hill.’ The solution of the gypsum gives rise 
momentarily to a supersaturated solution of CaH,(SO,),, from 
which are deposited microscopic aggregates, probably of the hemi- 
hydrate, CaSO,,$H,O. The process proceeds with the formation 
of mainly the monoclinic salt, CaH,(SO,),, together with the acid 
salt, CaH,(SO,),.. After a time, the process becomes slower, and 
spaces corresponding with the ‘etch-shields’ appear in the cover- 
ing layer of acid calcium sulphate. At a later stage, the acid acts 
by extracting water from the gypsum, with the production of the 
characteristic weathering surfaces, until, finally, the whole crystal 
is transformed into anhydrous calcium sulphate. The ‘etch- 
shields’ approximate to the position of the plane (807), perpen- 
dicular to which is the greatest solubility in the concentrated acid. 
L. J. 8. 


The Constitutional Formula of Nephelite. Sr. J. Tuueurr 
(Spraw. Tow. Nank. Warszaw., Math.-naturw. Kl., 1913, 6, 
849862; from Jahrb. Min., 1918, Ref. 132—-133).—The author 
defends the formula 8Na,A1],Si,0,),4Na,A1,0,,3K,AI1,S8i,0;, pre- 
viously proposed by him (A., 1895, ii, 358), and criticises later 
views (A., 1911, ii, 122, 992; 1912, ii, 176, 569). Morozewic’s 
formula, K,Na,cAlooSiog0o) (A., 1908, ii, 202), for ‘basic’ nephelite 


can be expressed as 
18Na,Al,Si,0,),9Na,Al,0,,K,A1,0,,5K,A1,S8i,0 49. 

By the action of superheated water, nephelite splits up into 
natrolite (Na,A1,Si,0,9,2H,O), gibbsite [Al(OH).], and muscovite 
[H,KA1,(SiO,)3], whilst some of the sodium goes into solution, 
these minerals corresponding in composition with the three mole- 
cules in the author’s formula. It is suggested that the variations in 
analyses of nephelite may be due to want of homogeneity of the 
material, and that the secondary minerals mentioned above may 
be present in an extremely finely divided state. L. J.S. 


Analytical Chemistry. 


The Use of Thymolsulphophthalein as an Indicator in 
Acidimetric Titrations. Arraur B. Crark and Herpert A. 
Luss (J. Amer. Chem. Soc., 1918, 40, 1443—1448. Compare A., 
1916, ii, 44, 570).—Thymolsulphophthalein, an indicator having 
two useful working ranges, can be very successfully employed in 
many differential acidimetric and alkalimetric titrations. To 
illustrate the general method of employment, a few typical titra- 
tions. are given (mixtures of benzoic and hydrochloric acids, acetic 
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and hydrochloric acids, acetic and sulphuric acids, titration of 
aniline by hydrochloric or sulphuric acid). Any acid with a dis. 
sociation equal to or weaker than that of acetic acid may be differ- 
entially titrated in the presence of hydrochloric acid, provided that 
the weaker acid is completely neutralised when the alkaline colour 
change of the indicator occurs. 

The use of proper colour screens or, preferably, of a colorimeter 
or spectrophotometer, greatly increases the accuracy of differential 
titrations, but is not absolutely necessary. H. W. 


Titration of Free Hydrochloric Acid in Gastric Juice 
with Suppression of the Dissociation of Organic Acids by 
Addition of Alcohol. Gzrore Keune (Berl. klin. Woch., 1918, 
54, 334—336; from Chem. Zentr., 1918, i, 1063—1064).—The use 
of dimethylaminoazobenzene, Congo-red, or tropzolin for the 
detection of free hydrochloric acid is rendered uncertain by the 
presence of large amounts of organic acids or of loosely combined 
hydrochloric acid. The author recommends the following process, 
which, in a simple manner, gives results which are in close agree 
ment with those obtained by Giinzburg’s method. Two drops of a 
0°5% solution of dimethylaminoazobenzene in alcohol (90%) are 
added to 5 c.c. of gastric juice; an intense carmine-red coloration 
denotes the presence of free hydrochloric acid. 7°5 C.c. of alcohol 
(96%) are added, and the solution is titrated with .V /10-potassium 
hydroxide until a pure yellow shade is obtained. (If more than 
2°5 e.c. of alkali are required, it should be observed that the 
volume of added alcohol must be approximately half that of the 
aqueous liquid.) The acidity of 10 c.c. is calculated by multiply- 
ing by 2 and adding 3. The addition is necessary, since the 
alcohol affects the acidity of free hydrochloric acid for the indicator 
to this extent. When free hydrochloric acid is absent and the 
hydrochloric acid deficit is to be estimated, a similar process is 
adopted—an equal volume of alcohol is added, followed by hydro 
chloric acid, until a red coloration is produced; the solution is 
then titrated back with NV /10-potassium hydroxide. The two acid 
values are subtracted, the difference is calculated to 10 c.c., and 
increased by three. The added alcohol completely suppresses the 
acidity of organic acids so far as the reaction is concerned. 


H. W. 


Colorimetric Scale for the Estimation of Free Hydro- 
chloric Acid [in Gastric Juice] by means of Brilliant-Green. 
M. Detort and Rocue (Compt. rend. Soc. Biol., 1918, 81, 
646—649).—An unfiltered 1% solution of methylene-blue in dilute 
alcohol, a 5% aqueous solution of normal potassium chromate, and 
an unfiltered 0°1% solution of eosin in dilute alcohol are mixed 
with water in six given proportions. The mixtures are kept m 
sealed tubes, and constitute a permanent scale of colours which 
match those produced by mixing equal volumes of a 0°02% solution 
of brilliant-green with gastric juice containing six different cor 
centrations of free hydrochloric acid (0°025% to 0°2%). 4G. B. 
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I. Detection and Separation of Hydrochloric Acid in 
Presence of Bromic and Iodic Acids. II. Detection and 
Estimation of Bromic and Iodic Acids in Presence of 
Hydrochloric, Hydrobromic, and Hydriodic Acids. Arritio 
PurcoTt1 (Gazzetta, 1918, 48, ii, 63—66).—The methods here 
proposed are based on the fact that potassium or sodium hydroxide 
attacks silver bromate and iodate in the cold, whereas silver 
chloride, bromide, and iodide remain unchanged. [See J. Soc. 
Chem. Ind., 730a.] T.. H.. P. 


Estimation of Hypochlorite and Chlorate in the same 
Mixture. I. M. Kotrnorr (Pharm. Weekblad, 1918, 565, 
1289—1295).—The estimation of hypochlorite and chlorate in such 
a substance as bleaching powder is carried out as follows. 

To 25 c.c. of V/10-arsenious oxide solution are added 5 c.c. of 
4N-acetic acid and three drops of 0°2% methyl-red. The hypo- 
chlorite solution is then run in until the liquid is decolorised, the 
number of c.c. used containing 88°75 mg. of active chlorine. 

To the colourless solution thus obtained are added 25 c.c. of 
the arsenious oxide solution and 20 c.c. of concentrated hydro- 
chloric acid, and the mixture boiled for five minutes. The excess 
of arsenious oxide is then estimated by titration with WV /10- 
potassium bromate, each c.c. of arsenious oxide solution used 


corresponding with 1:4 mg. of ClO, or 3°45 mg. of active chlorine. 
A. J. W. 


Estimation of Sulphuric Acid and Barium as Barium 
Sulphate. L. W. Winker (Zeitsch. angew. Chem., 1918, 31, 
212).—A reply to Karaoglanow (this vol., ii, 369). W. P. S. 


Volumetric Estimation of Sulphates. VaNsTEENBERGER and 
Bauzin (Ann. Chim. anal., 1918, 28, 210—214).—The solution 
containing a sulphate is heated at 60—70° with an excess of sodium 
carbonate solution, filtered, the filtrate slightly acidified with 
hydrochloric acid, and treated with an excess of standardised 
barium chloride solution. The mixture is boiled for one minute, 
filtered, and the excess of barium in the filtrate precipitated as 
barium carbonate, which is collected, washed, and titrated with 
V/10-hydrochloric acid, using methyl-orange as indicator. [See, 
further, J. Soc. Chem. Ind., 689a.] W. P. S. 


Volumetric Estimation of Selenious Acid and Selenic 
Acid. L. Moser and W. Prinz (Zeitsch. anal. Chem., 1918, 57, 
277—305).—The iodometric estimation of selenious acid is trust- 
worthy if the selenious acid is heated in a distillation flask with 
four times the theoretical quantity of potassium iodide in the 
presence of hydrochloric acid, and the liberated iodine titrated in 
the receiver and in the residue. The indirect iodometric method 
described by Gooch and Pierce (A., 1896, ii, 334) is also trust- 
worthy if carried out as a distillation process. Oxidation with 
permanganate in alkaline solution as proposed by Marino (A., 
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1910, ii, 155) is untrustworthy if the oxidation mixture is acidified 
before cooling. Titration of selenious acid with titanium tri. 
chloride solution does not give accurate results, owing to the form. 
ation of a quantity of hydrogen selenide. Reduction with hydr 
iodic acid is the most trustworthy method for the estimation of 
selenic acid. [See, further, 7. Soc. Chem. Ind., 730a.] 

W. P. S. 


Estimation of Nitrogen in Urine by Kjeldahl's Method, 
C. Ornme and M. Orume (Ber. Klin. Woch., 1918, 55, 401—402: 
from Chem. Zentr., 1918, ii, 70).—To economise reagents, gas, and 
time, the authors recommend a reduction in the quantities usual 
for a Kjeldahl estimation, and propose the following process, 
Urine (1 c.c.) and concentrated sulphuric acid (2 c.c.) are heated 
jn the usual manner after addition of potassium and copper 
sulphates. Distillation, after addition of water (100 c.c.) and 
sodium hydroxide solution (33%, 15—20 c.c.), is usually complete 
in fifteen to twenty minutes. V/20-Acid is conveniently used for 
titration. H. W. 


Estimation of the Residual Nitrogen in Blood-serum. 
Fiscuer (Zeitsch. physiol. Chem., 1918, 102, 266—274).—In 
the estimation of the residual nitrogen in blood-serum, it is essential 
that the proteins should be so completely removed by precipitation 
that no trace of the latter can be detected in the filtrate. This 
result can be achieved by precipitating with sodium acetate or 
chloride in the presence of acetic acid at 100°, or by treatment 
with uranium acetate at the ordinary temperature. The author 
recommends the uranium acetate method, which yields values for 
the residual nitrogen varying from 20 to 90 mg. of nitrogen per 
100 c.c. of blood-serum. H. W. B. 


Estimation of Minimal Quantities of WNitrites and 
Hydrogen Peroxide, either Separate or Present together. 
A. QuaRTAROLI (Gazzetta, 1918, 48, i, 102—-111).——Less than one 
part of nitrite per million of water may be detected by the blood- 
red coloration given by a reagent containing potassium thiocyanate, 
ferrous sulphate, and nitric acid. The same reaction is given by 
hydrogen peroxide, potassium persulphate, and probably other 
peroxygenated compounds, but not by chlorates or perchlorates. 
With hydrogen peroxide, the coloration produced is less intense 
than that with nitrous acid, but the reaction is more sensitive tha» 
any other for the peroxide. With nitrous acid, but not with 
hydrogen peroxide, the coloration formed disappears when the 
solution is heated rapidly to boiling with concentrated hydrochloric 
acid and carbamide. [See J. Soc. Chem. Ind., 731a.] T. H. P. 


Methods for the Estimation of Phosphoric Acid in Small 
Amounts of Blood. W. R. Buoor (J. Biol. Chem., 1918, 36, 
33—48).—The estimation of the phosphoric acid is based on 1 
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precipitation as strychnine phosphomolybdate by a modification of 
Kober and Egerer’s method (A., 1915, ii, 794). The amount of 
precipitate is estimated nephelometrically. H. W. B. 


Detection, Estimation, and Elimination of Arsenic and 
Mercury in Urine. Pavut Durer (Compt. rend. Soc. Biol., 1918, 
81, 736—737, 737—739).—See this vol., i, 561. 


Microchemical Notices. 0. Tunmann (Pharm. Post., 1918, 
51, 341—342, 353-354; from Chem. Zentr., 1918, ii, 401—402. 
Compare this vol., ii, 465).—-II. Occurrence of a Crystalline 
Substance in the Seeds of Strychnos nux vomica, L.—TIn a single 
instance out of several hundred seeds examined, considerable 
quantities of colourless needles of chlorogenic acid were observed. 

III. Identification of Arsenious Acid.—The extension of micro- 
chemical methods to chemical preparations is considered a” hasty 
step by the author (contrast Wasicky and Mayrhofer, Zeitsch. 
allg. Osterr. Apoth. Ver., .55, 305); the method should be 
restricted to drugs. Arsenious acid is best detected by sublima- 
tion from an asbestos plate at a comparatively high temperature ; 
the method can be applied directly to powders, pills, and even to 
ointments. Destruction of organic matter, if necessary, can be 
conveniently effected by heating the material with sulphuric acid 
on the object-glass. The sublimed arsenious oxide crystallises in 
octahedra, tetrahedra, and, not infrequently, in monoclinic prisms. 
Should the crystals be small, addition of a little water or glycerol 
causes the formation of larger crystals. The sublimate should 
always be tested with silver nitrate; for this purpose, it is dissolved 
in warm water beneath the cover-glass; on one side of the latter 
a drop of 0°1% silver nitrate is added, and on the other side a drop 
of very dilute ammonia. A chrome-yellow precipitate, which 


slowly becomes brownish-yellow, is formed at the junction of the 
liquids. H. W. 


Silver-asbestos, Lead Chromate-asbestos and Lead Per- 
oxide-asbestos. ©. Binver (Chem. Zeit., 1918, 42, 522).—A 
mixture of asbestos and finely divided metallic silver may be used 
for the absorption of chlorine in the combustion of organic sub- 
stances ; asbestos mixed with lead chromate or peroxide serves for 
the absorption of sulphur compounds. The silver is prepared by 
reducing ammoniacal silver nitrate solution with zinc. [See, 
further, J. Soc. Chem. Ind., December. | W. P. S. 


Errors in Alkalimetry due to the Presence of Carbon 
Dioxide in Distilled Water. G. Bruuns (Zeitsch. anal. Chem., 
1918, 57, 257—277).—Attention is directed to the influence of 
dissolved carbon dioxide in water and in standard acid and alkali 
solutions on acidimetric and alkalimetric titrations. [See, further, 
J. Soc. Chem. Ind., 730a.] W. P. S. 
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The Iodotannic Reagent. D.BE.§Tsakatoros and D. Datmas 
(Bull. Soc. chim., 1918, [iv], 28, 391—400).—The reagent is a mix- 
ture of 1 c.c. of V/10-iodine solution with 1 ¢.c. of a 1% tannin 
solution, and is used to determine the alkalinity of very dilute 
alkaline solutions. The procedure is as follows. To the 2 c.c. 
of reagent in a porcelain dish, the alkaline solution is added with 
stirring until a definite red colour appears. From this point, the 
alkaline solution is run in gradually, and, after each addition, a 
drop of the mixture is tested on starch-paper. The end-point is 
reached when a blue colour is no longer formed on the test-paper. 
From a table given in the original, the alkalinity of the solution 
may then be calculated, knowing the volume of solution used. 
By means of this reagent exact results may be obtained with 
alkaline solutions at a dilution of V/10,000 to V/40,000. 

W. G. 


Simplification in the Estimation of Potassium. W. 
Hirrner (Kali, 1918, 12, 178—179; from Chem. Zentr., 1918, ii, 
402—403).—The process depends on the substitution of barium 
bromide, BaBr,,2H,O, which is soluble in alcohol for the insoluble 
chloride. It is essential that the specimen of bromide should leave 
no residue when treated with alcohol; it is conveniently prepared 
from potassium bromide and barium carbonate, evaporation, and 
extraction of the residue with alcohol. 

A weighed quantity of the potassium salt is dissolved in cold 
water, an excess of a highly concentrated aqueous solution of 
barium bromide is added, and the mixture is shaken and made up 
to the mark. The precipitate settles well; it is filtered, and 10 c.c. 
of the filtrate are treated with perchloric acid. Solution in cold 
water should be more generally adopted; specimens of carnallite, 
except as regards any kieserite, are immediately dissolved. The 
residue does not generally contain potassium. If this should be 
the case, the carnallite contains notable quantities of soluble 
potassium sulphates (polyhalite, langbeinite, etc.), and must be 
dissolved in the hot solvent. In this case, it is advisable to add 
hydrobromic instead of hydrochloric acid to prevent subsequent 
formation of barium chloride from the bromide. H. W. 


Recovery of Silver from Albumose-silver Solutions and 
Methods for the Analysis of the latter. G. Mave (Chem. 
Zeit., 1918, 42, 513—515).—Precipitation as chloride or thio- 
cyanate in sulphuric acid solution is recommended for the recovery 
vf silver from waste therapeutical albumose-silver solutions ; the 
silver chloride or thiocyanate is subsequently collected, and fused 
with alkali carbonate and nitrate in order to obtain metallic silver. 
The most trustworthy methods for estimating the silver content 
of albumose-silver solutions are those based on the reduction of 
the silver by lactose or tannin in alkaline solution, or on its pre 
cipitation as bromide, iodide, chloride, thiocyanate, or ferrocyanide 
in acid solution. The precipitated silver or silver compound 1s 
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then fused with alkali carbonate and nitrate, the metallic silver 
dissolved in nitric acid, and titrated with thiocyanate solution. 
(See, further, J. Soc. Chem. Ind., December.] W. FP. &. 


Estimation of Magnesium. L. W. WINKLER (Zeitsch. angew. 
Chem., 1918, 31, 211—212).—In the absence of large quantities 
of potassium chloride or sodium chloride, magnesium may be pre- 
cipitated and weighed as MgNH,PO,,6H,O. The precipitation is 
made at 90°, and the precipitate is collected after twenty-four 
hours, washed with ammonia and methyl alcohol, dried over 
calcium chloride, and weighed. ([See, further, J. Soc. Chem. Ind., 
751a.| W. PF. &. 


Analysis of Magnesite. V. Macri (3oll. chim. farm., 1918, 
47, 301—302).—The volumetric method given by Merck Guano 
& Phosphat Werken (A., 1909, ii, 619) for analysing magnesite 
does not give trustworthy results. The author describes a modifi- 
cation of the usual method, by means of which risk of loss by pro- 
jection during evaporation on a sand-bath is avoided. [See 
J. Soc. Chem. Ind., December. | pe me A 


Alkali Iodides as Reagents for Cadmium and Nickel. 
A. AcrESTINI (Gazzetta, 1918, 48, ii, 30—34).—With a distinctly 
ammoniacal solution of a cadmium salt, 20—30% potassium iodide 
solution yields a heavy, white precipitate composed of regular octa- 
hedra and having the formula Cd(NHs;).I,, whereas with a solu- 
tion of a copper salt no precipitate forms under similar conditions. 
With the same reagent, strongly ammoniacal solutions of nickel 
salts give a heavy, bluish-violet precipitate of the formula 
Ni(NHs)gI,, and consisting of microscopic, regular octahedra. 
Cobalt also gives a precipitate with this reagent, and must be 
removed before testing for nickel. [See J. Soc. Chem. Ind., 751a.| 

a. a 2 


Volumetric Estimation of Lead in Tin Plate. J. Deinincer 
(Zeitsch. Nahr. Genussm., 1918, 36, 66—67).—The metal is dis- 
solved in concentrated sulphuric acid, ammonium oxalate solution 
is added to complete the solution of the iron, and the lead sulphate 
is collected and dissolved in hot 50% sodium acetate solution. 
Bromine is added to precipitate the lead as peroxide, and this is 
then collected, dissolved in sodium acetate solution, and estimated 
iodometrically. [See, further, J. Soc. Chem. Ind., 736a.] 

W. P. S. 


Gravimetric Estimation of Copper by means of Sodium 
Nitroprusside and the Separation of Copper and Mercury. 
Emin Voro¢ex and Jan PazoureK (Chem. Zeit., 1918, 42, 
475—476).—The solution containing the copper salt is treated with 
an excess of sodium nitroprusside solution acidified previously with 
¥/10-sulphuric acid, the mixture is diluted to 170 c.c., shaken for 
two to four hours, the precipitated cupric nitroprusside then 
collected on a tared filter, washed with water, dried at 110°, and 
weighed. The precipitate contains 22-75% of copper. This 
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method may be applied to the precipitation of copper in the 
presence of mercury salts provided that sodium chloride is als 
added to prevent precipitation of mercuric nitroprusside (compare 
this vol., ii, 238, 272). The mercury in the filtrate from the 
cupric nitroprusside may be estimated as sulphide or volumetric. 
ally, as described previously (Joc. cit.). [See, further, J. Sor. 
Chem. Ind., 751a.] W. P.S, 


Iodometric Estimation of Copper. I. M. Koirnorr (Pharm, 
Weekblad, 1918, 55, 1338—1346).—A summary of the literature 
of the iodine method of estimating copper, and an account of the 


results obtained by varying the experimental conditions. 
A. J. W. 


Gallium. L. M. Dennis and J. Attincron Bripeman (J. Amer, 
Chem. Soc., 1918, 40, 1531—1561).—-The spark spectra and are 
spectra of gallium, indium, and zinc have been studied with the 
object of ascertaining the amounts of each of these elements which 
could be detected in the presence of large quantities of the other 
elements by this means. It is shown that 0°0046 mg. of gallium 
can be detected by means of the spark spectrum, the lines A=4172 
and 4033 yu being used for the purpose. In the case of indium, 
00013 mg. may be detected by means of the spark lines A=45ll 
and 4102p. In the presence of gallium, quantities of indium as 
small as 0°06% of the weight of the gallium are detectable by the 
spark spectrum, whilst in the presence of indium, quantities of 
gallium amounting to 0°18% of the weight of the indium may be 
similarly detected. 

It is shown that the fractional electrolysis of a dilute solution 
of indium and gallium sulphates is capable of yielding perfectly 
pure gallium after about fourteen electrolyses. Pure gallium 
chloride can be obtained from mixtures of gallium, indium, and 
zine by the fractional distillation of the chloride in a current of 
chlorine. 

The methods of estimation of gallium were studied, and 
it is shown that precipitation as hydroxide by means of ammonia 
leads to low results, because of the tendency of the precipitate 
to adhere to the beakers. Satisfactory results are obtained 
by precipitating gallium hydroxide from slightly acid solutions by 
means of sodium azide in boiling solution. Equally good results 
are obtained by precipitation of the hydroxide by adding sodium 
sulphite to the solution and boiling vigorously for four minutes. 
The last method has the advantage that physiologically active 
gases are not given off during the boiling, and so it is more agree 
able to work with. 

Zinc can be estimated in the presence of gallium by 
adding an excess of potassium mercuric thiocyanate to 4 
slightly acid (H,SO,) solution of the sulphates. After keeping 
for several hours, the precipitate of zinc mercuric thiocyanate 1s 
filtered in a Gooch crucible and dried at 105—110°. The filtrate 
is acidified with hydrochloric acid and the mercury removed by 
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hydrogen sulphide, and, after boiling to expel the excess of 
hydrogen sulphide, the gallium is estimated as hydroxide by means 
of potassium sulphite. 

Mixtures of gallium and indium are separated and estimated 
as follows. Solutions containing small amounts of both elements 
are largely diluted and treated with a small amount of 
hydrochloric acid, and then exactly neutralised with sodium 
hydroxide, an excess of 1:5 grams of sodium hydroxide is added, 
and the solution boiled for several minutes. The precipitated 
indium hydroxide is well washed, dissolved in hydrochloric acid, 
and the process repeated. Finally, it is dissolved again in hydro- 
chloric acid, and precipitated by ammonia, washed, dried, ignited, 
and weighed as oxide. The filtrates and washings from each pre- 
cipitation are combined, and the gallium precipitated as hydroxide 
by means of sodium sulphite, as described above. 

The separation of gallium and aluminium is effected in the follow- 
ing way. The aluminium is precipitated as hydrated chloride by 
adding 60 c.c. of hydrochloric acid to the solution, and then 60 c.c. 
of ether. The flask is immersed in cold water and the solution satu- 
rated with hydrogen chloride, when hydrated aluminium chloride 
is precipitated. This is filtered on a Gooch crucible, washed with 
a mixture of 30 c.c. hydrochloric acid and 30 c.c. ether, and then 
dissolved in water, and the aluminium estimated as oxide in the 
usual way. The combined filtrates and washings are treated with 
a small amount of sulphuric acid and heated to expel the ether, 
and most of the hydrochloric acid and the gallium estimated as 
oxide after precipitation with sodium sulphite. Three methods of 
sep@rating and estimating mixtures of gallium, indium, and zinc, 
and one method of estimating mixtures of gallium, indium, zinc, 
and aluminium, are described. For details of these, the original 
paper should be consulted. 

Gallium selenate has been prepared by digesting gallium 
hydroxide in selenic acid solution at the boiling point 
for several hours. After filtration, minute, very soluble crystals 
were obtained which show oblique extinction. The air-dried 
salt has the formula Ga,(SeO,),,16H,O, but there is evidence 
that the salt which separates from water solution at the ordinary 
temperature is Ga,(SeO,),,22H,O. The air-dried salt dissolves in 
water to the extent of 1 part in 1°74 parts of water at 25°. 
Gallium cesium selenate alum has been prepared by crystallising 
a mixture of the two salts. This substance dissolves in water to 
the extent of 1 part in 24°1 parts of water. The solubilities of 
ammonium gallium, and cesium gallium sulphate alums have been 
determined in water, 50% alcohol, and 70% alcohol. The follow- 
ing solubilities were found: ammonium gallium alum, 1 part dis- 
solves in 3°24 parts of water, 4600 parts of 50% alcohol, and 
11,400 parts of 70% alcohol; cesium gallium alum, 1 part dissolves 
in 66°2 parts of water, 25,800 parts of 50% alcohol, and 28,000 


parts of 70% alcohol, The solubility determinations were made at. 
25°, J. F. 8. 
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Magneto-chemistry. Applications to Analytical Chem. 
istry. II. A. Quarraroti (Gazzetia, 1918, 48, i, 65—78)~ 
The method previously devised (A., 1916, ii, 123) for the estim 
ation of magnetic salts in solution by measuring the magnetic 
susceptibility may be replaced by the procedure described below, 
which may be used with magnetic fields of moderate intensity and 
requires no special apparatus. By means of truncated conical 
poles with circular faces, a field is obtained in which a zone of 
great intensity is separated sharply from one of feeble intensity. 
The solution to be examined is introduced into a small tube of 
about 8 mm. internal diameter, and above it is placed, carefully 
and without mixing, coloured water. The tube is then arranged 
so that the surface of separation of the two liquids corresponds 
with the lower point where the poles begin to diverge. When the 
magnet is excited, the water bulges out into the magnetic solution 
beneath without sensibly mixing with it, and if the field is suffici- 
ently intense and the susceptibility of the solution great enough, a 
globule of the water becomes detached and remains suspended in 
the magnetic liquid. The phenomenon is visible with weak fields 
and dilute solutions which yield scarcely perceptible indications by 
Pliicker’s or the U-tube method. Naturally, the results become 
more marked as the specific gravities of the two liquids approach 
equality. 

In the application of this phenomenon to quantitative analysis, 
a standard solution of ferric chloride containing a little hydro 
chloric acid is placed in the lower part of the tube, and the solu- 
tion of the ferric salt to be analysed carefully pipetted on to the 
top of this solution; the upper liquid is then gradually diluted 
with successive diminishing quantities of water until only a just 
perceptible bulge slowly appears; the magnet should be excited 
for at least a minute, and the disappearance of the phenomenon 
when the current is interrupted employed as a control. The results 
thus obtained with ferric chloride solutions of the respective con- 
centrations 0-519, 0°2076, 0°0798, 0-0322, 0°0129, and 0-00515% 
were 0°5176, 0°2070, 0-0794, 0°0318, 0°0126, and 0-00500% with a 
field of 12,000 gauss, and 0°5181, 0-2073, 0°0795, 0-0320, 0°0127, 
and 0°00504% with a field of 30,000 gauss; in the latter case, a 
0:002% solution gave the value 0-00184%. 

As the magnetic susceptibility of ferric sulphate is, for certain 
concentrations, rather higher than that of the chloride, the sulphate 
ion should be removed by precipitation with barium chloride, 
followed by either filtration or decantation. The actual deter- 
mination then occupies usually about fifteen minutes, and at most 
2 cc. of the liquid are necessary. The surface of separation is 
often visible owing to variation in the refraction, but it is con- 
venient to add one of the ordinary indicators to the water used 
for dilution. 

The determination of iron in this way is not affected by the 
presence in the solution of aluminium, phosphoric acid, etc., but if 
manganese or chromium salts are present, modification is necessary. 
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When, as is usually the case, the manganese is in small proportion, 
it may be determined colorimetrically and the percentage found 
subtracted directly from the percentage of iron found by the mag- 
netic method, the atomic weights of the two elements and the 
susceptibilities of their salts differing only slightly. With marked 
quantities of manganese, the latter should be converted into per- 
manganic acid, which is virtually non-magnetic; the manganese 
is thus determinable from the difference of the susceptibilities 
before and after this transformation ; also, when chromium is pre- 
sent, this is converted into chromate, which is negligibly magnetic. 
The optimum concentrations for the chromium, manganese, 
nickel, and cobalt solutions to be used are given, and the applica- 
tion of the method described to (1) volumetric analysis with per- 
manganate, (2) volumetric analysis with dichromate, and the 
analysis of mixtures of chromic salts and chromates, (3) the analysis 
of solutions containing ferrocyanides, ferricyanides, thiocyanates, 
and organic matter. a. Me Be 


Influence of Iron and Organic Matter on the Iodometric 
Estimation of Chromium. R. Laurrmann (Ledertechn. Rundsch., 
1918, 10, 37—39; from Chem. Zentr., 1918, ii, 310—311).—If 
oxidation is effected with sodium peroxide, the results are high in 
the presence of notable quantities of iron, in consequence of in- 
creased separation of iodine; when considerable amounts of hydr- 
oxides or silica are formed during fusion or subsequent acidifica- 
tion and are removed by filtration, the results are low, owing to 
- adsorption of chromium. If the precipitate consists of bases which 
do not cause the separation of iodine and are soluble in hydro- 
chloric acid, it is dissolved in this reagent, and the chromium is 
estimated in the solution. Large amounts of organic matter cause 
inexact results when the oxidation is effected with sodium peroxide, 
since, unless completely destroyed, they give rise to substances 
which delay the separation of iodine and cause the end-point of 
the titration to be indefinite. In the presence of considerable 
quantities of iron or organic matter, oxidation is conveniently 
efected with a mixture of sodium carbonate (120 parts), potassium 
carbonate (40 parts), and potassium chlorate (8 parts), or, in 
absence of organic matter, by treatment with Mohr’s salt (com- 
pare Schorlemmer, this vol., ii, 372). In presence of organic 
matter, oxidation may be achieved with potassium permanganate 
(compare Schorlemmer, Joc. cit.), and the chromium may be 
estimated in the filtrate. H. W. 


Analysis of Molybdenum Compounds by Volatilisation in 
aCurrent of Carbon Tetrachloride Vapour. Pavut Jannascu 
and Orro Lausr (J. pr. Chem., 1918, [ii], 97, 154—181).—The 
molybdenum compound is heated at 400° to 560° in a current of 
carbon tetrachloride vapour; the molybdic acid volatilises, and is 
collected in a receiver, evaporated with nitric acid, ignited, and 
Weighed. The method is generally applicable to molybdates and 
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ores, and may be used for the analysis of ferromolybdenum and 
molybdenum silicide; in the case of the last two compounds, 
silicon and iron also volatilise, and are separated subsequently 
from the molybdic acid. [See, further, J. Soc. Chem. Ind., 732s.) 
W. P.S. 


Analysis of Tungsten Compounds by Volatilisation in 
a Current of Carbon Tetrachloride Vapour. Paut Jannascy 
and Rozsert Leiste (J. pr. Chem., 1918, [ii], 97, 141—153)~— 
Tungstic acid is readily volatilised when heated in a current of 
carbon dioxide saturated with carbon tetrachloride vapour. The 
volatilised substance is collected in a receiver, and subsequently 
evaporated with nitric acid, ignited, and weighed. The method 
may be applied to the estimation of tungsten in ammonium 
tungstate, sodium tungstate, calcium tungstate, lead tungstate, 
scheelite, wolframite, etc. [See, further, /. Soc. Chem. Ind, 
732a. | wie 


A Method for the Rapid Analysis of Mixtures of 
Chlorinated Toluene. Herperr A. Luss and Arruur B. Ctarx 
(J. Amer. Chem. Soc., 1918, 40, 1449-—-1453).—The sample (about 
0°5 gram) is placed in a sealed tube with water (10 c.c.) and briskly 
shaken in a bath of boiling water for two hours; the contents of 
the tube are washed into a small assay flask, and the tube is rinsed 
out with water (free from carbon dioxide) and with alcohol if any 
benzoic acid remains. The solution is then titrated with alkali in 
the presence of thymolsulphophthalein according to the authors 
method (this vol., ii, 449). The percentage of benzotrichloride 
(x) is calculated from the benzoic acid formed ; the percentages of 
benzylidene chloride (y) and benzyl chloride (z) are derived from 
the following relations: x+y+2=100; 0°5452+0°434y + 0°281:= 
per cent. side-chain chlorine. The method is very suitable for 
plant control work, and, if certain precautions are taken (loc. cit.), 
will give a high degree of accuracy. H. W. 


New Method of Determining the Amount of Methyl 
Alcohol in Mixtures of Ethyl and Methyl Alcohols. Wis 
G. Tortis (Amer. J. Pharm., 1918, 90, 636—-640).—The method 
is designed principally for the rapid testing of denatured spirits, 
and is based on the measurement of the volume of hydrogen 
evolved by sodium from the alcohol previously dehydrated by treat- 
ment with fused potassium carbonate. The determination 
carried out by comparison with a sample of denatured alcohol of 
known composition, so that a correction for temperature and 
pressure of the gas is not necessary. The sodium on the end of @ 
needle is suspended by a thread passing through the gas-leading 
tube. The reaction is carried out in a test-tube, to which six 
drops of the alcohol to be tested are added. The gas is evolved 
when the thread is released, after bringing the gas-delivery orifice 
under an inverted burette filled with light petroleum and sup- 
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rted in a hydrometer jar containing the same liquid. [See, 
further, J. Soc. Chem. Ind., 711a.] J. F. B. 


Colorimetric Estimation of Phenols in the Blood. Sranuzy 
R. Benepict and Ruru C. Tuers (J. Biol. Chem., 1918, 36, 
%—98).—The method consists in removing the proteins by boil- 
ing with dilute acid and alumina cream, and then estimating the 
total phenol + uric acid by a modification of the method of Folin 
ad Denis (A., 1912, ii, 1011), using the phosphotungstic—phospho- 
nolybdic reagent, excess of sodium carbonate, and, in addition, 
wdium hydrogen sulphite, which has a marked clarifying action. 
The colour is compared with that obtained from a standard 
rsorcinol solution (0°581 mg. in 5 c.c., equivalent to 0°5 mg. of 
phenol in 5 c.c.), which may be preserved unchanged for several 
months. The uric acid is then estimated in another sample of the 
blood, and the difference gives the required content of phenol in 
the blood. H. W. B. 


Colorimetric Estimation of Cholesterol in Blood ; Estima- 
tion of Coprosterol in Feces. Vicror C. Myers and Emma L. 
WarveLt (J. Biol. Chem., 1918, 36, 147—156).—One c.c. of the 
blood, plasma, or serum is mixed with plaster of Paris and, after 
drying, directly extracted with chloroform. The extract contain- 
ing the cholesterol is treated with acetic anhydride and concen- 
trated sulphuric acid, and the colour which develops is compared 


with a standardised aqueous solution of naphthol-green B. 

For the estimation of coprosterol, the feces are treated with 
calcium and sodium hydroxides to saponify fats and remove bile 
pigments, and the residue is mixed with plaster of Paris and ex- 
tracted with chloroform, as indicated for the estimation of 
cholesterol in the blood. Normal human blood contains from 
1100 to 0-164% of cholesterol. H. W. B. 


Estimation of Aldose Sugars by means of Iodine in 
Alkaline Solution. Applications. H. Coxin and O. Livin 
(Bull. Soc. chim., 1918, [iv], 28, 403—405).—-A slight modification 
of Bougault’s method (compare A., 1917, ii, 395), the alkaline 
solution used containing 35 grams of sodium phosphate and 50 c.c. 
of Y-sodium hydroxide per litre. An W/10-solution of iodine is 
wed, and considerable excess ‘added, the volume of alkaline solu- 
ti used being double that of the iodine solution. The reaction 
is complete after one hour, and the excess of iodine is titrated back 
after making the solution just acid with sulphuric acid. Satis- 
factory results were obtained with the roots or tubercles of arti- 
thokes and chicory. W. G. 


[Estimation] of Formic Acid, Acetic Acid, and Lactic 
Acid [in Admixtures]. Isenosuke Onopera (Ber. Ohara Inst. 
landw. Forsch., 1917, 1, 231—269).—The three acids are extracted 
with ether from their aqueous solution; a portion of the extract is 
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oxidised with permanganate in alkaline (sodium carbonate) goly. 
tion, and the excess of permanganate then titrated. This give 
the formic acid and lactic acid together. Another portion of the 
extract is oxidised with permanganate, and the oxalic acid resylt. 
ing from the oxidation of the lactic acid is precipitated as calcium 
oxalate and estimated volumetrically. Acetic acid is estimated by 
extracting a third portion with ether, diluting the extracted acij 
to 100 c.c., and distilling the solution until 95 c.c. of distillate 
have been collected ; under these conditions, the distillate will cop. 
tain 84°49% of the acetic acid. [See, further, 7. Soc. Chem. Ind. 
715a.] W. P.§. 


New Meihod for the Accurate Estimation of the Content 
of Fatty Acids in Soaps. E. BossHarp and F. Comre (Helly, 
Chim, Acta, 1918, 1, 251—270).—Errors are introduced in the 
estimation of the fatty acids in soaps when these are weighed as 
such, owing partly to the oxidation of the unsaturated acids and 
partly to the volatility of the lower fatty acids. The author 
describe a method in which the acids are weighed in the form of 
the lead salts. An ethereal solution of the acids is evaporated in 
contact with lead oxide, the increase in weight thus representing 
the weight of the acid anhydrides. [See /. Soc. Chem. Ind. 


707a. | C. §. 


Biochemical Colour Tests. I. Thiophen Test for Lactic 
Acid. A Colour Test for Aldehydes. Wit11am Roserr Fearox 
(Biochem. J., 1918, 12, 179—183).—The thiophen reaction for 
lactic acid is due to the production of formaldehyde and, chiefly, 
acetaldehyde from the lactic acid, which interact with the thiophen 
in the presence of excess of sulphuric acid to give the cherry-red 
colour. Acetaldehyde is much less stable in dilute than in strong 
sulphuric acid, and consequently if there is more than a trace of 
water present at the outset, the acetaldehyde will be destroyed as 
it is produced, and the thiophen will give no coloration. 

The following general test is described for the detection of 
aldehydes. A couple of drops of a 0°2% alcoholic solution of 
thiophen are added to 5 c.c. of concentrated sulphuric acid (free 
from nitrites and nitrates) and mixed. On adding a drop of 4 
weak solution of an aldehyde, a red colour develops and spreads 
through the acid. The test is sufficiently delicate to detect 1 pari 
of formaldehyde in 100,000. The colour varies slightly with 
different aldehydes ; substituted aldehydes, such as chloral, p-hydr- 
oxybenzaldehyde, etc., also give the test. The colours produced by 
this test are all discharged by a few drops of water, but are re 
produced on the addition of more sulphuric acid. The author 
suggests the term ‘“hydrocnic” to describe this and similar tests 
in which the colour produced is unstable towards water. 

On the addition of phosphoric oxide to a mixture of thiophen 
and acetaldehyde in light petroleum, interaction occurs, and oné 
of the products is an orange liquid, b. p. 121° (decomp.), which 
may be dithienylmethylmethane, CH,-CH(C,H,S),. HH. W. B. 
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Crismer Test for the Detection of Foreign Fat in Butter, 
lard, etc. Autan W. Srewart (J. State Med., 1918, 26, 
412—315).—The following modification of Crismer’s test (A., 1896, 
ii, 506) gives values for different fats which appear to be sufficiently 
jistinctive to render the application of the test of value for the 
jetection of adulteration in butter, lard, etc. Three c.c. each of 
iltered fat and absolute alcohol are pipetted into a test-tube and 
heated over a small flame until the mixture, which is continuously 
tired with a thermometer, has become clear. The tube is then 
rmoved from the flame, and the contents stirred until turbidity 
appears. The temperature at which this occurs constitutes the 
(rismer number. Butter-fat gives a result varying from 50-5 to 
ii, whilst margarine has a value above 65 if it is composed of 
mimal fat and under 50 if prepared from vegetable fat. The 
fas must be free from moisture and quite clear, and can generally 
be so obtained by filtration through a dried filter-paper at 100°. 
The Crismer values of other fats and oils are as follows: lard, 76 
to 77; sesame oil, 67°5; almond oil, 64; cotton-seed oil, 61°5; 
aachis oil, 57°5 ; olive oil, 56; cocoa butter, 47; tallow, 34°5; palm 
il, 22; cocoanut oil, 15 to 19°5; palm kernel oil, 13:5. Rape oil 
s insoluble at the boiling point of the mixture with alcohol. 

H. W. B. 


New Method of Estimating Phosphatides. CC. Ciaccio 
(Arch. farm. sper. sci. aff., 1917, 24, 231—234; from Physiol. 
Abstr, 1918, 8, 309).—The methods of estimation are given in 
full, and from the results the “ phosphatide index,’”’ which is the 
ratio of fatty acids to lipoid phosphorus, is calculated. The index 
is lessened in certain pathological states, indicating partial cleavage 
of the lipoids. 


The Use of Benzaldehyde Sulphite Compounds as a 
Standard in the Quantitative Separation and Estimation of 
Benzaldehyde and Benzoic Acid. G. A. Gricer (J. Amer. Chem. 
Soc. 1918, 40, 1453—-1456).—The work was originally commenced 
with a view to the analysis of toluenes chlorinated in the side- 
thain based on an estimation of benzaldehyde and benzoic acid. 
The procedure is quite accurate and useful for control analyses, 
but inferior in point of speed and ease of manipulation to the 
method of Lubs and Clark (this vol., ii, 460). In the pre- 
liminary work, benzaldehyde was found to be unsuitable as a 
tandard, as it is too readily oxidised, but the bisulphite com- 
pound, PhCHO,NaHSO,,4H,0, fulfils the required conditions. 

The estimation is carried out as follows. Solutions containing 
sa maximum 0-5 gram of benzaldehyde and benzoic acid are 
made distinctly alkaline with sodium hydroxide and extracted 
with three portions of ether (each 25 c.c.); the combined ethereal 
extracts are treated with freshly distilled phenylhydrazine (1°5 
gram) and 10 c.c. of a solution of acetic acid in ether (10%). The 
wlution is evaporated in a current of air, the residue mixed with 
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water (50 c.c.), and the insoluble benzylidenephenylhydrazoy. 
collected in a tared Gooch crucible, dried for two hours at 7, 
in a vacuum, and weighed. 

The solution from which the benzaldehyde has been extracted 
is rendered slightly acid with hydrochloric acid (1:3), extracted 
with chloroform (25 c.c.), saturated with salt, and three time 
extracted with chloroform (25 c.c. for each extraction). The 
chloroform is removed at the ordinary temperature, and the residue 
dissolved in neutral 50% alcohol and titrated with sodium 
hydroxide. 

If the ethereal solution of benzaldehyde is washed with 25 cc. 
of 0:2N-sodium hydroxide, the quantity of benzoic acid separated 
is larger and the accuracy of the method is increased. H. W. 


Estimation of Acetone in Smokeless Powders. A. Pizrow 
(Atti R. Accad. Lincei, 1918, [v], 27, ii, 52—57).—A method is 
described by means of which the losses attending the conversion 
of acetone into iodoform and the estimation of the latter are 
avoided. [See J. Soc. Chem. Ind., 749a.]| T. H. P. 


Estimation of Acetone in Urine. Saner (Rep. pharm; 
Giorn. farm. chim., 1917, 66, 27; from Physiol. Abstr., 1918, 8, 
327).—Tartaric acid is added to 200 c.c. of urine, which are then 
subjected to distillation. To 50 c.c. of the distillate, a solution 
of iodine in potassium iodide is added, and then a slight exces 


of potassium hydroxide. The precipitated methyl iodide is washed 
with water and then heated under a reflux condenser with fuming 
nitric acid and silver nitrate. The silver iodide thus formed is 
washed, dried, and weighed. The weight multiplied by 0117! 
gives the amount of acetone. H. W. B. 


New Volumetric Method for the Estimation of Uric Acid 
in Blood. L. J. Currman and A. Lenrmann (J. Biol. Chem., 1918, 
36, 157—170).—The proteins in the blood are coagulated by heat 
in the presence of dilute acetic acid, and, after filtration, the ume 
acid in the filtrate is precipitated by the addition of nickel acetate 
in the presence of sodium carbonate. The uric acid in the pre- 
cipitate is subsequently estimated by adding an excess of standaré 
iodine solution and titrating the excess with thiosulphate solution, 
using starch as indicator. H. W. B. 


Estimation of the Purine Bases in Nucleic Acids aiter 
Cleavage without the Production of Humin. R. Fruicss 
(Zeitsch. physiol. Chem., 1918, 102, 244—-251).—The nucleic acid 
is heated with a solution of sodium hydrogen sulphite at 160° 
under pressure, whereby a colourless, humin-free hydrolysate 's 
obtained. On cooling, the guanine separates quantitatively, whilst 
the adenine in the filtrate is precipitated as phosphotungstate, thet 
converted into the silver sulphate compound, and finally weighed 


as picrate. H. W. B. 
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Identification of Purine Bases in Drugs. 0. TuNMANN 
(Pharm. Post., 1918, 51, 305—306; from Chem. Zentr., 1918, 
ii, 219—220).—Of the three known processes, sublimation on an 
asbestos plate and detection with gold chloride (if concentrated 
hydrochloric acid and gold chloride solution [3%] are added) yield 
trustworthy results; the benzene process is less satisfactory. A 
new method, in no way inferior to the gold chloride process, 
depends on the use of ammonia and chloroform. The section or 

wder is moistened with ammonia (this causes a strong green 
coloration with raw coffee), covered, treated with chloroform, and 
the liquids are mixed by inclining the slip. Separation of crystal- 
line purine bases occurs within a few seconds with coffee, kola, and 
tea, more slowly with theobroma, and still more slowly (after 
about five minutes) with Paullinia cupana. The colourless needles 
either lie singly or are grouped in bundles. 

Sublimation does not affect the free purine bases only, but the 
combined bases are also decomposed and the purine sublimes. 

The ammonia—chloroform process only permits an approximate 
localisation of the bases. 


Application of Microchemical Methods to the Investiga- 
tion of Drugs. III. Acetoanilide, Acetphenetidide, Anti- 
pyrine, Amidopyrine (Pyramidone). Apotr Mayruorer(Zeztsch, 
Allg. Osterr. Apoth. Ver., 1918, 56, 39—41, 47—-48, 57—60; from 


Chem. Zentr., 1918, i, 1196—-1197).—The microchemical recogni- 
tion of acetanilide, phenacetin, and antipyrine has been described 
recently by Tummann (A., 1917, ii, 551). Acetanilide may be 
detected by the melting point, crystalline form of aniline sulphate, 
and recognition of the acetyl group by ferric chloride. ‘Identifi- 
cation of acetophenetidide depends chiefly on the reaction with 
nitric acid, the m. p., the crystalline form, and the sublimation. 
Antipyrine may be identified by m. p., sublimation, the isonitroso- 
antipyrine reaction, the ferripyrine reaction, and by Wasicky’s 
method with »dimethylaminobenzaldehyde (this method is suit- 
able for the detection of antipyrine as an impurity in other drugs) ; 
the latter test is conveniently performed by warming antipyrine 
with p-dimethylaminobenzaldehyde, when a deep yellow solution 
is formed, which becomes red after addition of a drop of water. 
Pyramidone sublimes undecomposed slightly above its melting 
pomt, generally in droplets, which become crystalline when rubbed ; 
the crystals appear as rectangular or quadratic plates or as rect- 
angular needles generally united in clusters or twin crystals. The 
mercury double salt crystallises in needles or quadratic plates; it 
‘eparates from alcohol in needles grouped in rosettes, to which 
lender, dendritic, crystalline threads are frequently attached. 
The potassium iodide—iodine reaction is much more sensitive ; the 
yellow crystals obtained in dilute sulphuric acid solution dissolve 
when warmed and separate again on cooling as yellowish-brown, 
rectangular needles, sometimes pointed, frequently united to form 
‘ggregates. The reactions with hydriodic acid, zinc chloroiodide, 
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and potassium mercury iodide are also very sensitive. Silico 
tungstic acid, after vigorous boiling in hydrochloric acid solution, 
yields regular, six-sided, almost colourless crystals; with antipyrine 
it gives only droplets, and does not react with acetanilide or 
phenacetin. Picric acid causes the separation of groups of yellow 
needles from a solution of pyramidone in hydrochloric acid. 

H. W. 


Volumetric Estimation of Histidine and other Glyoxaline 
Derivatives. C. L. Laurenscuticer (Zeitsch. physiol. Chem, 
1918, 102, 226—243).—Histidine can be estimated quantitatively 
by treating its solution with an excess of diazobenzenesulphonic 
acid, boiling with alcohol to destroy the excess of the acid, and 
then titrating the stable histidine dye with titanium trichloride 
by Knecht and Hibbert’s method (A., 1903, ii, 509). An altern 
ative method consists in adding standard silver nitrate to the 
histidine solution until a drop no longer gives a red coloration 
with an alkaline solution of diazobenzenesulphonic acid. As only 
the free base reacts with the diazo-acid to form a red dye, whilst 
the silver salt gives no colour reaction, the end-point is revealed 
by the non-appearance of the red coloration. 

For its estimation in protein, the histidine must first be separated 
from the other products of hydrolysis, especially tyrosine, and this 
can be effected by means of silver lactate or mercuric chloride, 
which form insoluble compounds with histidine. H. W. B. 


The Berberine Nitrate [Test] with Hydrastis Powder. 
Orto Ess (Schweiz. Apoth. Zeit., 56, 104—105; from Chem. 
Zentr., 1918, ii, 226).—The microchemical detection of berberine 
in hydrastis powder is best effected in the following manner: the 
powder is rubbed with a ‘drop of alcohol and treated with two 
drops of nitric acid (30%); after a short time, yellow needles of 
berberine nitrate, up to 60, in length, and generally united im 
clusters, separate. The needles disappear when warmed, and the 
solution becomes red. H. W. 


Differentiation between Egg-albumin and Pathological 
Albuminoids. C. Pacer (Bull. Sci. Pharmacol., 1918, 25, 
117—118; from Chem. Zentr., 1918, uu, 76).—The following 
methods are considered trustworthy: (1) Salkowski’s reaction. 
Nitric acid (D 1°2) is added drop by drop to the cold urine until 
a permanent turbidity or precipitate is obtained, followed by a” 
equal volume of alcohol (95%); in the presence of urine-albumi, 
complete solution occurs, whilst with egg-albumin the turbidity ' 
increased or a precipitate formed; in the course of twelve to 
twenty-four hours a considerable evolution of gas occurs in certall 
circumstances. (2) The urine is shaken with an equal volume 
a mixture of ether (4 parts) and alcohol (95%, 1 part); in the 
presence of urine-albumin, a thin skin is at most formed betwee? 
the layers, whilst with egg-albumin a thick layer filled with bubble 
of air, which only slowly subsides, is produced; the aqueous 


ANALYTICAL CHEMISTRY. ii. 467 


alcoholic layer is cloudy and yields a precipitate within twenty- 
four hours. (3) A mixture of urine (10 c.c.) and alcohol (95%, 
100 c.c.) is filtered after half an hour, and the filter-paper is 
pierced ; urine-albumins dissolve in a few c.c. of water, whereas 
qgg-albumin in quantities above 2 grams per litre remains un- 
dissolved. H. W. 


Detection of Egg-albuminin Urine. C. Barpe (Bull. Sci. 
Pharmacol., 1918, 25, 118—121; from Chem. Zentr., 1918, ii, 75). 
—Three to four c.c. of a mixture of 30 c.c. of ammoniacal copper 
oxide solution (prepared by repeatedly pouring 100 c.c. of officinal 
ammonia solution over about 1 gram of copper) diluted with acetic 
acid to 100 c.c. are cautiously introduced beneath 3—4 c.c. of clear, 
fresh urine in a test-tube. In the presence of egg-albumin, a 
more or less transparent, sharply defined ring is formed at the 
junction of the layers; with quantities of less than 0°10 gram per 
litre, reaction occurs within three minutes. H. 


The Simulation of Albuminuria (Detection of Egg 
albumin). Ep. Jusrin-Muetier (J. Pharm. Chim., 1918, [vii], 18, 
%01—204).—For the rapid and exact detection of egg-albumin in 
urine, a slight modification of Maurel’s reagent is advised. The 
new reagent is prepared by mixing together 25 c.c. of 33% aqueous 
odium hydroxide, 5 c.c. of 10% copper sulphate solution, and 
0 c.c. of glacial acetic acid. With this reagent, a ring is formed 
at the surface of contact of the two liquids in 30 seconds, as 
compared with 75 seconds with Maurel’s reagent, 150 seconds if 
the copper sulphate is not added, and 1200 seconds with acetic 
acid alone. W. G. 


Preparation of Teichmann’s Hemin Crystals. N. Boxarivus 
(Vierthjschr. ger. Med. iffentl. Sanitdtswesen, 1918, [iii], 55, 
%5—259; from Chem. Zentr., 1918, ii, 121—122).--The most 
stitable reagent is a mixture of acetic acid (100%, 3 parts) and 
saturated common salt solution (0°3 part). The suspected stains 
are moistened with three or four drops of the reagent, and the 
liquid is pressed on to an object-glass; the preparation is covered 
and evaporated or boiled. Alternatively, a small quantity of the 
suspected substance is scraped on to an object-glass and moistened 
with three or four drops of the reagent, the subsequent procedure 
being the same as that described above. Special precautions need 
not be observed during the heating. H. W. 


Analyses of Blood-gases. I. Qualitative and Quanti- 
tative Detection of Acids in Small Quantities of Blood 
by Estimation and Distribution Equilibria. H. Srravp 
and Kroraitpe Meter (Biochem. Zeitsch., 1918, 89, 156—177).— 
The laws of mass action regulate the relationship between (a) the 
undissociated, (b) the dissociated parts of electrolytes in the blood, 
and (c) the hydrion concentration. If two of these are known, 
the third can be calculated. A method is described for determin- 
ing whether acids stronger or near the strength of carbon dioxide 
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are present which depends on the solubility of carbon dioxide jp 
blood or serum. It consists in the determination of the equilibria 
of distribution between carbon dioxide and the non-volatile acids 
of the blood. The determination of the absolute solubility of 
carbon dioxide at a given partial pressure of the gas, or at a given 
hydrion concentration, gives a means of estimating the amount of 
pathological acids present in blood. Various examples of the use 
of the method are given. S. B. §. 


Estimation and Meaning of Ferments in Gastric Juice. 
L. Micuaetts (Deutsch. med. Woch., 1918, 44, 685—689; from 
Chem. Zentr., 1918, ii, 288—289).—The communication deals 
with rennet and pepsin. In the estimation of the former, the 
action of gastric juice on milk is compared with that of a standard 
solution of rennet prepared from a known, stable rennet prepara- 
tion, such as Merck’s rennet tablets. The interpretation of vary- 
ing concentrations of rennet and hydrochloric acid in the gastric 
juice is discussed. 

The estimation of pepsin depends on the fact that certain solu- 
tions of albumin which become cloudy on addition of sulpho 
salicylic acid are smoothly fermented by pepsin in the presence 
of this acid; all other precipitants of albumins destroy the action 
of pepsin. For the estimation, as in that of rennet, a control 
ferment is required; a stable pepsin solution is used for this pur- 
pose, which is standardised by comparison with a series of normal 
gastric juices containing, as a mean, fifteen pepsin units. The 
albumin solution is best prepared from a strongly albuminous 
urine, which is preserved by chloroform, and so diluted that it 
contains about 0°5% of albumin. Sulphosalicylic acid (10%) is 
added to this until the solution is just distinctly acid to Congo- 
paper, but only gives a faint violet colour. After remaining fora 
few minutes in a test-tube, the solution should show a just non- 
translucent turbidity. All the solutions must have the same 
hydrogen-ion concentration, which is attained in practice by using 
an excess of the albumin-acid solution in comparison with the 
amount of gastric juice, so that the influence of the latter on the 
action of the mixture is negligible. For the estimation, six tubes 
are charged with 1 c.c. of gastric juice, the latter being used pure 
and in dilutions of 1/2, 1/4, 1/8, 1/16, and 1/32 respectively. A 
control tube containing 1 c.c. of pepsin solution (1 pepsin unit) is 
also used. Five c.c. of albumin-acid solution are added to each 
tube, and the series is placed in a thermostat at 37°. After about 
ten minutes, a certain degree of clarification is observed in the 
control tube, and the solutions in the other tubes are now coll- 
pared with it. 

The detailed experiments show a certain parallelism between 
acidity, rennet, and pepsin; the relationship is only approximate, 
however. H, W. 
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j 
| 
| 
| 
| 
| 
| 


See Gas-absorp- | 


Acetaldehyde, preparation of (ScHEL- | 


LER), A., i, 100; (UNION CARBIDE 


Co.), A., i, 154; (Dreyrvs), A., i, | 


251. 

mobility of ions in vapour of (YEN), 
A., ii, 213. 

preparation of acetic acid from 
(BapIscHE ANILIN & SODA 
FaBRIK), A., i, 211; (DReEyFvs), 
A., i, 288. 

formation of crotonaldehyde 
(SABATIER and GaAvupton), A., i, 
251. 

Acetamide, equilibrium of phenol, ethyl 
alcohol and (KREMANN and WENZIN6), 
A., i, 218. 

Acetamide, bromo-, action of, with 
glycineanilide (Dussky and GrAv- 
ACHER), A., i, 189. 

Acetanilide, association of, in benzene 

(InNEs), T., 433. 
detection of (MAYRHOFER), A., ii, 
465. 

Acetic acid, preparation of, from 
acetaldehyde (BADISCHE ANILIN- & 
Sopa-Faprik), A., i, 211; (Drey- 
Fus), A., i, 288. 

Acetic acid, lead salt, solubility of, in 
water (OSAKA and Hara), A., i, 
153. 

acetamidine salt. 
hydrin. 

Acetic acid, carbamidophenyl esters of 
(JAcoss and HEIDELBERGER), A., i, 
71. 

2:6-dichlorobenzylidene ester (REICH, 
SALZMANN, and Kawa), A., i, 15. 


See Acetimino- 


from | 


Acetic acid, ethyl ester, mobility of ions 

in vapour of (YEN), A., ii, 213. 

ethylidene ester (Socrtr# CHIMIQUE 
DEs Usines pu Ru6ne), A., i, 
422. 

2-nitro-4-cyano-6-methoxyphenyl and 
3-nitro-5-cyano-p-tolyl esters 
(BorscHeE, LOWENSTEIN, and 
Quast), A., i, 12. 

propyl ester, physical properties of 
(MATHEWS and Favitte), A., i, 
153. 

Acetic acid, estimation of (MuwNy), 

A., ii, 375. 

estimation of, in mixtures with formic 
and lactic acids (ONoDERA), A., ii, 
461. 

estimation of, and its separation from 
butyric and propionic acids 
(CrowELt), A., ii, 137. 

Acetic acid, chloro-, p-chloroacetyl- 
carbamidopheny] ester (Jacoss and 
HEIDELBERGER), A., i, 71. 

cyano-, metallic salts and derivatives 
of (Pretrerson-Bsérck), A., i, 
371. 
fluorodibromo-, ethyl ester (RATHs- 
BURG), A., i, 333 
Acetic anhydride, preparation of 
(Sociér& CHIMIQUE DES USsINES DU 
RuOone), A., i, 289. 
Acetiminohydrin, preparation of (RULE), 
p ee 


Acetoacetic acid, ethyl ester, conversion 
of, into hydrazine derivatives 
(Bittow and Huss), A., i, 42. 

sulphide of (v. KoneK-NorwWALL), 
A., i, 289. 

sodium derivative, addition of, to 
aromatic thiocarbimides (Wor- 
RALL), A., i, 161. 

estimation of, in blood and urine 
(vAN SLYKE; VAN SLykE and 
Fitz), A., ii, 86. 
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Acetoacetic acid, a-chloro-, ethyl ester, 
deposition of crystals of oxalic acid 
by (v. KoneK-Norwa.t), A., i, 
289. 

Acetoaceto-m-bromoanilide (DAINs and 
HARGER), A., i, 239. 

Acetoaceto-o-phenetidide (Dains and 
HarGEr), A., i, 238 

Acetone, preparation of, from butyric 

acid (WITZEMANN), A., i, 422. 
mobility of ions in vapour of (YEN), 
A., ii, 218. 
equilibrium of ethyl ether 
(SamesuimaA), A., ii, 429. 
action of the vapour of, with heated 
slaked lime (FREUDENHEIM), A., i, 
252. 
oxidation of, by 


and 


potassium _per- 


manganate (WITZEMANN), A., i, 
58 


detection of (Kournorr), A., ii, 
377 
detection of, in urine (TRUNKEL), 
A., ii, 179; (WacENAaAR ; Bonr- 
1scH), A., ii, 250. 
estimation of (FIELD), A., ii, 377. 
estimation of, in smokeless powders 
(PreRONI), A., ii, 464. 
estimation of, in blood and urine 
(VAN SLYKE; VAN SLYKE and 
Fiz), A., ii, 86. 
estimation of, in urine (SABEL), A., ii, 
464. 
Acetone substances in blood in diabetes 
(Kennaway), A., i, 357. 
Acetone 2:4-dichlorophenylhydrazone 
(BiLow and Huss), A., i, 315. 
Acetophenetidide, detection of (Mayr- 
HOFER), A., ii, 465. 
Acetophenone, w-bromo-, condensation 
of aldehydes with (Boproxss), 
A., i, 229. 
3-nitro-4-hydroxy- (BorscuE, LOwEN- 
STEIN, and Quast), A.,i, 14. 
Acetophenoneoxime, association of, in 
benzene (INNEs), T., 432. 
Acetophenonepiperylhydrazone,-amino- 
(WEINHAGEN), T., 587; A., i, 395. 
Acetothionaceto-o- and -m-toluidides 
(WorraLt), A., i, 161. 
Aceto-o-toluidide, 4-nitro-, trimorphism 
of (CHatraway), T., 897. 
a-Acetovaleric acid, 5-cyano-, ethyl 
ester (Derick and Hess), A., i, 
211. 
4-Acetoxy-1-tert.-amylbenzene-3-sulph- 
onic acid, sodium salt and chloride of 
(Anscuitz and HopeEntvus), A., i, 
425. 
o-Acetoxybenzenesulphonic acid, sodium 
salt and derivatives of (ANscnHiTz and 
ZyMAND1t), A., i, 424. 


INDEX OF 
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p-Acetoxybenzenesulphonic acid, potass- 
ium salt and derivatives of (ANscni'rz 
and Mo.inEvs), A., i, 424. 
o-Acetoxybenzoic acid (acetylsalicyclic 
acid ; aspirin), crystallisation of 
(TsaKALoTos and Horscn), A., i, 
110. 
hexamethylenetetramine salt (Eccrn), 
A., i, 299. 
methyl ester, preparation of (THorp), 
A., i, 263. 
4-Acetoxy-1-tert. -butylbenzene-3- 
sulphonic acid, sodium salt and 
chloride of (ANscutTzand HopEnivs), 
A., i, 425. 
Acetoxydihydroxybenzoic acid (Fiscu- 
ER, BERGMANN, and LipscuiT2), A., i, 
173. 
1-Acetoxynaphthalene-2-sulphonic acid, 
potassium salt and derivatives of 
(AnscntTz and Maxim), A., i, 
426. 
2-Acetoxynaphthalene-1-sulphonic acid, 
sodium salt and chloride of (Ay- 
scHtTz and Maxim), A., i, 425. 
m-a-Acetoxypropionyl-p-methoxytolu- 
ene (v. AUWERS and MULLER), A., i, 
29. 
a-Acetoxypropiophenone, and its 
p-nitrophenylhydrazone (v. AUWERS), 
A., i, 18. 
4-Acetoxytoluene-3:5-disulphonic acid, 
sodium salt and_ chloride of 
(Anscnittz and HopeEntvs), A., i, 
425. 
4-Acetoxytoluene-3:5-disulphonyldi- 
ethylamide (ANscnirz and Ho- 
DENIus), A., i, 425. 
4-Acetoxytoluene-3-sulphonic acid, 
sodium salt and chloride of (AnN- 
scnttz and HopeEntvs), A., i, 
425. 
Acetyl cyanide, preparation of (ScHoLL 
and ADLER), A., i, 482. 
Acetylacetonatodiethylenediamine- 
cobalt salts (WERNER and MATIs- 
SEN), A., i, 379. 
3-Acetyl-3:4-anisacylidenecoumarin 
(WipmAN), A., i, 393. 
a-Acetyl-a8-anisacylidenecoumarinic 
acid. See 1-Acetyl-2-p-methoxy- 
benzoyl-3-o-hydroxypheny |cyclopro- 
pane-l-carboxylic acid. 
Acetylearbinol, detection of (BAupisch), 
A,, ii, 412. 
4-Acetyldichloro-y-phenylene-1-diazo-4 
imides (MorGAN and CiEace), T. 
594; A., i, 412. 
Acetylcyanonortropine (CHEMISCHE 
WERKE GRENZACH), A., i, 235. 
Acetyl-p-diazoimides (Morcan and 
CrLEAGE), T., 588; A., i, 411. 
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Acetyldiphenacyl. See a-Acetyl-af-di- 
benzoylethane. 
Acetylene, density of (STAuRFoss), A., 
li, 
reactions of (HopGKINsoN), A., i, 
209. 
silver an preparation of (Ec- 
GERT), A., i, 369. 
lecture experiments with (EGGERT 
and ScurmMank), A., ii, 228. 
sodium derivative, action of, on alde- 
hydes and ketones (Hess and Mun- 
DERLOH), A., i, 291. 
a-Acetyl-a-ethylthionmalonanilic acid, 
ethyl ester (WoRRALL), A., i, 
162. 
Acetylfructose-acetone and a 
(FiscHer and Norn), A., i, 227. 
3-Acetyl-5-2’-furyl-4: B-tihydroisooxas 
ole (Diets and Routine), A., i, 
400. 
Acetylgallic acid. See Acetoxydihydr- 
oxybenzoic acid. 
Acetylglucose-acetone and -diacetone 
(FiscHER and Norn), A., i, 226. 
5-Acetyl-n-heptane-d-carboxylic acid, 
an-dicyano-, ethyl ester (DERICK and 
Hess), A., i, 211. 
N-Acetyl-o-hydroxylaminobenzaldehyde 
and its derivatives (BAMBERGER), A., 
i, 346. 
Acetylisethionyl chloride (ANscHiTz 
and Maxim), A., i, 426. 
gree ny en 
coumarin (WIDMAN), A., i, 394. 
Acetylmethy laminobenzene-4- azo-B- 
naphthol (Morcan and Gr ist), T 
694; A., i, 450. 
Acetylmethylaminobenzene-4-diazo- 
hydroxide (MorGAN and Grist), T., 
692; A., i, 450. 
3- -Acetyl-8: 4-<-naphthacylidenecoumar- 
in (WipMAN), A., i, 394. 
4-Acetyl- 2- and .8- -nitro-p- -phenylene-1- 
diazo-4-imides (MorGAN and CLEAGE), 
T., 591; A., i, 411. 
«-Acetyl-a8-phenacylidenecoumaric 
acid. See 1-Acetyl-2-benzoyl-3-o- 
hydroxyphenylceyclopropane-1-carb- 
oxylic acid. 
3-Acety1-3:4-phenacylidenecoumarin 
(Wipman), A., i, 348. 
3-Acetyl- -2-phenyl- -1:4-benzopyranol and 
its anhydrohydrochloride (CHATTERJI 
and GuHosH), T., 446; A., i, 
303. 
4-Acetyl-1-phenyl-5- pag a me 
hydrazone and_ phenylhydrazone 
— and Harcer), A., i, 
39 
1-Acetylpiperidine thiocyanate (PowELL 
and Dexn), A., i, 124. 
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1-Acetyl-ar-tetrahydro-1:4-naphthyl- 
enediamine (GREEN and Rowe), T., 
959. 

Acetylthionmalonanilic acid, ethyl ester 
(WoRRALL), A., i, 161. 

Acetylthionmalon-y-bromoanilic 
ethyl ester 
162. 

Acetylthionmalon-s- naphthylamic acid, 
a ester (WorRALL), A., i, 

162. 

Acetylthionmalon-p-toluidic acid, ethyl 
ester, and its sodium derivative 
(WorRRALL), A., i, 162. 

Acid, ©,H;,0,N;, from the action of 

nitric acid on proteins (MORNER), 
A., i, 198. 

C,H,0,;N;, and its ammonium salt, 
from oxidation of uric acid id 
hydrogen peroxide (VENABLE), A 
i, 410. 

C,;H,0;N,, from the action of nitric 
*acid on proteins (MORNER), A., i, 
198. 

C,9H,,0., and its silver salt, from di- 
bromotetrahydroeucarvone (WAL- 
LACH and STANDACHER), A., i, 
444. 

C,9H,,0;, and its silver salt, from 
menthone (WALLACH and GRroreE), 
A., i, 544. 

CyoH,,0,NS, from oxidation of 1-p- 
toluenesulphonylguvacine (FREv- 
DENBERG), A., i, 403. 

C,,H,,0,N,from 2-acetyl-3:5-dimethyl- 
pyrrole-2-carboxylic acid and fur- 
furaldehyde (Finzi and VEccHI), 
A., i, 447. 

C,H 20,4, from the leaves of Adonis 
vernalis (Heyt, Hart, and 
Scumipt), A., i, 208. 

Acids, electrical conductivity of, in 

aqueous solution (Guosa), T., 790 ; 
A., ii, 423. 

conductivity minimum for neutralisa- 
tion of (TREADWELL), A., ii, 
288. 

formation of water in the action of 
bases with (Franck), A., ii, 112. 

penetration of cells by (CrozrER), A., 
i, 279. 

detection of, in blood (Straus and 
MelIER), A., ii, 467. 

estimation of, colorimetrically (BArR- 
NETT and CHAPMAN), A., ii, 404. 

estimation of, by a physico-chemical 
volumetric method (Dusrisay), A., 
ii, 368. 

aliphatic, affinity values of (LE Bas), 

A., i, 153. 
decomposition of, in the body 
(Lenk), A., i, 281. 


acid, 


(WorRALL), A., i, 
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Acids, aliphatic, halogen-substituted, 
stability of, in aqueous solution 
(DrvusHEL and Stimpson), A., i, 57 ; 
(Srmpson), A., i, 250. 

aromatic, action of oxalyl chloride on 
(ApAMs, WirTH, and Frencn), 
A., i, 165. 
bromohydroxy-, action of potassium 
iodide on (BrruMANN), A., i, 212. 
carboxylic,constitution of, and optical 
properties (HANtzscn), A., ii, 4. 
azides and hydrazides of (CurTrvs), 
A., i, 44; (Curtius and Hor- 
MANN), A., i, 293. 
chemically pure, distillation apparatus 
for preparation of (KRUMMENACH- 
ER), A., ii, 438. 
fatty, effect of water on the action of 
aluminium with (SELIGMAN and 
Wituiams), A., i, 333. 
estimation of, in blood (CsonKa), 
A., i, 275. 
estimation of, in soaps (BossHARD 
and ComTe), A., ii, 462. 
mineral, action of, on germination 
(MAQUENNE and Demovssy), A., i, 
243. 
organic, distillation of, with water 
(CEcHsNER DE ConINcK and Ray- 
NAUD ; CEcHSNER DE COoNINCK), 
A., i, 528. 
ammonium salts (McMAsTER and 
Wnricut), A., i, 263. 
of the oxalic acid series, and their 
esters, dissociation constants of 
(PatomAA), A., ii, 435. 
of the paraffin series, ionisation and 
structure of (DERIcK and Hess), 
A., i, 211. 

Acid chlorides, catalytic transformation 
of, into nitriles (MartHe), A., i, 
532. 

Acid equivalents, determination of 
(WATERMAN), A., i, 63. 

Acidosis (PALMER and VAN SLYKE), 
A., i, 142; (BARNETT), A., i, 204; 
(VAN SLYKE), A., i, 204; ii, 86; 
(VAN SLYKE and Fitz), A., ii, 86. 

Acridine derivatives, preparation of 
(MAYER and STeErn), A., i, 36. 

Acridine, diamino-, ‘sulphate, effect of, 
on the bactericidal properties of 
blood (BRowNING and GULBRAN- 
SEN), A., i, 282. 

1-mono- and 1:3-di-nitro- (MAYER and 
Srern), A., i, 37. 

Acridine colouring matters (AKTIEN 
GESELLSCHAFT FUR ANILIN-FABRI- 
KATION), A., i, 272. 

mercury compounds of (SoclETY oF 
CurMIcat InpvsTrRY IN BASLE), 
A.,i 306. 
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2-Acrylyl-3-sulphamidobenzoic acid, 2- 
trichloro-, and its methy] ester (ZInckr 
and ScutrMann), A., i, 551. 

Actinium, the parent of (Soppy, Cray. 
sToN, and Hircutns), A., ii, 211; 
(HAHN and MEiITNER), A., ii, 345. 

— reaction (VOISENET), A., 
ii, 280. 

Address, presidential (Porr), T., 289. 

Adenine phosphotungstate (DRuMMonp), 
A., i, 337. 

Adipic acid, excretion of, from the 
animal body (Mort), A., i, 466. 

Adonis vernalis, constituents of the 
leaves of (HryL, Harr, and Scumin7), 
A., i, 208. 

Adrenaline (suprarenine ; epinephrine), 
toxic action of (LoEw), A., i, 281. 

Adsorption (BERczELLER), A., i, 101; 

(BERCZELLER and HErTEény1), A., 
ii, 62, 99. 

by fuller’s earth (SEIDELL), A., ii, 62. 

of dyes and of bacteria (BECHHOLD), 
A., i, 516. 

of electrolytes by proteins (J. A. and 
W. H. Wrrsoy), A., ii, 260 

of gases by solids (LANGMUIR), A.,, ii, 
430 


Adsorption compounds (HALLER), A., ii, 
259. : 


Aerolites, phenomena of (VERONNET), 
A,, ii, 439. 
Zsculic acid, and its salts (Masson), 
A., i, 518. 
Esculinic acid, and its salts (MAsson) 
A., i, 518. 
Affinity, chemical, nature of (CrAMI- 
CIAN and Papoa), A., ii, 74. 
of aliphatic acids (LE Bas), A., i, 
153. 
Air. See Atmospheric air. 
alveolar. See Alveolar air. 
Albumin, denaturation of, 
(HoMER), A., i, 138. 
decomposition of, by bacteria (Sasaki 
and OrsuKA), A., i, 145. 
distinction between pathological albu- 
minoids and (PacEL), A., ii, 466. 
detection of (LEONE), A., ii, 416. 
detection of, in urine (LENZ), A., ii, 
88; (Barbe; JusTIn-MUELLER), 
A., ii, 467. 
estimation of, volumetrically, in urine 
(JusTIN-MUELLER), A., ii, 23. 
Ovalbumin, preparation and refractive 
index of (Haas), A., i, 412. ; 
Albuminoids, pathological, distinction 
between albumin and (PacEt), A., ii, 
466. 
Albumose-silver solutions, recovery and 
estimation of silver in (MAUR), A., 1, 
454. 


by heat 
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Alchemists, Dutch (JoRIssEN), A., ii, 
164, 437. 

Alcohol, Cy.H,,0, 
nitrosochloride (WALLACH 
WaLTER), A., i, 440. 

CyH 0, from menthane-2:4-diol 
(WaLLAcH and PELIKAN), A., i, 
446. 


CyH,.0, from wheat grains (ELLIs), | 


A., 1, 417. 
Alcohols, preparation of (Ponr bE 
Nemours & Co.), A., i, 521. 
adsorption by (BERCZELLER 
HETENY]), A., ii, 99. 
effect of water on the action of 


and 


aluminium with (SeLigMAN and | 


WILLIAMs), A., i, 333. 


action of oxalyl chloride on (ADAMS, | 
| Alkali equivalents, determination of 


WirrTH, and FrENcB), A., i, 165. 
disinfection by (CHRISTIANSEN), A., 
i, 564. 


aliphatic, action of phosphorus tri- | 
and | 


chloride on (MILOBENDZKI 

SACHNOWSKI), A., i, 477. 
aromatic, action of, with aromatic 

compounds in presence of aluminium 


chloride (Huston and FRiEpE- | 


MANN), A., i, 299. 


Aldehydes, preparation of (ROSENMUND ; | 
_ Alkaloids, hydrogenated, preparation of 


RosENMUND and Zerzscue), A., i, 
300. 


condensation of w-bromoacetophenone | 


with (Boprorss), A., i, 229. 


condensation of, with dimethyl di- | 


ketone oxime (DiEts), A., i, 448. 


reduction of, to alcohols (LEVENE and | 


TaYtor), A., i, 422. 


action of sodium acetylide on (HEss | 


and MUNDERLOR), A., i, 291. 


effect of, on alcoholic fermentation 


(NEUBERG), A,, i, 469. 


colour reactions of fluorene with 


(GUGLIALMELLI and DELMon), A., | 


1, 161. 
detection of, with thiophen (Fearon), 
A., ii, 462. 
detection of, in ethyl ether (Mave), 
A., ii, 336. 
2-p-Aldehydobenzoylbenzoic acid (CuE- 
MISCHE FABRIK GRIESHEIM-ELEK- 
TRON), A., i, 264. 
Aldehydocamphoceanic acid (camphor- 
aldehydic acid), and its derivatives 
(Brept), A., i, 116. 
4-Aldehydo-2’-carboxybenzophenone. 
See 2-p-Aldehydobenzoylbenzoic acid. 
Algodonite (BorcstTROm), A., ii, 169. 
Alizarin, dibenzoyl derivative (REVER- 
DIN), A., i, 536. 
li perarsenates and perphosphates, 


a of (ASCHKENASI), A., ii, 
6, 


from §-terpincol | 
and | 
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| Alkali iodides, action of chlorine on 


(Rag), T., 880. 
metals, absorption spectra of solutions 
of, in liquid ammonia and methy1- 
amine (GIBSON and Argo), A,, ii, 
417. 
estimation of, with perchloric acid 
(Goocu and BuLaKkg), A., ii, 20. 
phosphates, action of magnesium 
chloride with (BALAREFF), A., ii, 
266. 
polysulphides (Tuomas and Rv.e), 
A., ii, 43. 


| Alkalis, estimation of, colorimetrically 


(BARNETT and CHapMAN), A., ii, 
404, 

estimation of, in silicates (WENGEK 
and BRANGE), A., ii, 275. 


(WATERMAN), A., i, 63. 

Alkalimetry, errors in, due to carbon 
dioxide dissolved in distilled water 
(Bruuns), A., ii, 453. 

Alkaline earth metals, absorption spectra 

of solutions of, in liquid ammonia 
and methylamine (Gipson and 
ArGo), A., ii, 417. 

basic salts of, with organic acids 
(BELLONI and Bacct), A., i, 64. 


(BOEHRINGER & SOHNE), A., i, 
546. 

surface tension of solutions of (BERc- 
ZELLER and SEINER), A., i, 143. 

metallic derivatives of (RaksuHIT), T., 
466; A., i, 350. 

fixation of, by substances in the animal 
body (vAN LEEUWEN), A., i, 463. 

of the calabar bean. See Calabar 
bean. 

cinchona, See Cinchona alkaloids. 
from cocaine. See Cocaine. 
ipecacuanha. See Ipecacuanha. 
morphine. See Morphine alkaloids. - 
of the pomegranate tree (Hess and 
EicuEz), A., i, 33, 34, 404. 
from quinine. See Quinine. 

Alkyl iodides, relative activity of, with 
sodium a-naphthoxide in methyl 
alcohol (Cox), T., 821. 

Alkylanilino-groups, replacement of, by 
aniline groups in amides (DE Bruin), 
A., i, 297. 

Alkylation, preparation of reagents for 
(IRVINE and Haworrn), A., i, 421. 
Alkylselenocarbamides, preparation of, 
and their compounds with alkyl 
haloids (CHEMISCHE FABRIK VON 

HEYDEN), A., i, 482. 

Alkylthioglucosides, synthesis of 
(SCHNEIDER, Sepp, and STIEHLER), 
A., i, 252. 
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Allene derivatives, spectrochemistry of 
(v. AuwErs), A., ii, 342. 

*‘Allocain A.” See Benzoic acid, 
8-ethylamino-a-phenylpropy] ester. 
**Allocain S.” See Benzoic acid, 

B-diethylamino-a-phenylpropyl ester. 

Alloxan, solubility and constitution of 
(BIILMANN and Benrzon), A., i, 
352. 

Alloxantin, solubility and constitution 
J (BIILMANN and BeEnvTzoy), A., i, 
352. 

Alloys, molecular condition of, in the 

— state (Masinc), A., ii, 
4. 
electrolytic deposition of (KREMANN 
and BrREYMEsSsER), A., ii, 57. 
galvanic potential of (TAMMANN), A., 
ii, 443 
eutectic, temperature measurement by 
means of (STEINMETZ), A., ii, 58. 
metallic (PARRAVANO), A., ii, 198. 

Allyl bromide, action of mesityl oxide 
and zinc with (ENKLAAR), A., i, 154. 

Allylborneol, and its phenylurethane 
(HALLER and Lovvrienr), A., i, 
397. 

Allyleampholenic acid, and its amide 
and nitrile (HALLER and LovuvRIER), 
A., i, 397. 

Allyleamphoroxime, and its phenyl- 
urethane (HALLER and LovvnrieR), 
A., i, 397. 

Allylselenocarbamide, and its mercury 
and lead salts (CHEMISCHE FABRIK 
von HEYDEN), A., i, 482. 

Allylthiocarbimide, injestion, metabolism 
and excretion of (PETERSON), A., i, 
362. 

Aloins (LEGER), A., i, 120. 

Alums, crystalline structure of (VEGARD 
and HJELDERUP), A., ii, 156; 
(Nicet1; ScHAEFER and ScHUBERT), 
A., ii, 315. 

Aluminium, space lattice structure of 

(ScHERRER), A., ii, 113. 
effect of water on the action of, with 
acids, alcohols, phenols and naphth- 
ols (SELIGMAN and WILLIAMs), A., 
i, 333. 
distribution of, in plants (SToKLAsA, 
EBOR, ZDOBNICKY, TYmicu, 
Hordk, NEMEC, and Cwacu), A., i, 
475. 
Aluminium alloys, analysis of (CoLLITT 
and Reean), A., ii, 175 
with manganese, estimation of mangan- 
ese in (CLENNELL), A., ii, 176. 
Aluminium chloride, solubilities of 
(Luoyp), A., ii, 221. 
action of, on cymene (SCHORGER), 
A., i, 61. 
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Aluminium hydroxide, colloidal, retarda. 
tion of reactions in (REITSTOrrER), 
A., ii, 102; (VORLANDER), A., ii, 
301; (FREUNDLICH and Rerrstir. 
TER), A., ii, 393. 
oxide (alumina), occurrence of, iy 
feathers of birds (GONNERMANN) 
A., i, 465. 
equilibrium of lime, silica and 
(NeuMANN), A., ii, 441. 
equilibrium of magnesia, silica and 
(RANKIN and Merwin), A., ii, 
199. 
selenide, formation of (CHIKASHIGE 
and Aoxk!), A., ii, 114. 
telluride, formation of (CHIKASHIGE 
and Nos&), A., ii, 114. 
Aluminium, separation of iron, mangan. 
ese, titanium, zirconium and 
(Browy), A., ii, 84. 
Alveolar air, tension of carbon dioxide 
in (JENNI), A., i, 462. 
Amblygonite from Caceres, 
(DorPINGHAUS), A., ii, 79. 
Amides, constitution of (Bovcav tt), 
A., i, 338. 
replacement of an alkylanilino-group 
y an aviline group in (DE Bruty), 
A., i, 297 
action of hypobromous, hypochlorous, 
and hypoiodous acids on (Bols- 
MENU), A., i, 423. 
aromatic (JAcoss and HEIpEL- 
BERGER), A., i, 68. 
SS of acyl derivatives of 
( 
16 


y 


Spain 


ERELSTEIN and Birel), A., i, 
5. 
Amidine salts (Rutz), T., 3; A,, i, 
115 


Amidopyrine. See Pyramidone. 
Amines, conversion of, into carbamide 
in the animal organism (LOFFLER), 
A., i, 242. 
separation and estimation of, in pre- 
sence of ammonia (Weber and 
Witson), A., ii, 377. 
aromatic, separation of primary and 
secondary (Prick), A., i, 218. 
halogen derivatives, and their 
analysis (DAINs, VAUGHAN, and 
JANNEY), A., i, 340. 
bromo-alkylated (v.  BRAvy, 
Herper, and MU.uer), A., |, 
107, 269, 406. 
primary, catalytic formation of 
nitriles from (MAILHE and DE 
Gopon), A., i, 256. 
secondary, separation of, from the 
catalytic hydrogenation of aniline 
(FouqvuE), A., i, 106. 
secondary and tertiary, conversion of, 
into nitriles (MAILHE), A., i, 336. 
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Amines, tertiary, preparation of (Mar- 
TER), A., i, 259. 
reactions of (KLAus and BaunpiscH), 
A., i, 480. 
Amino-acids in lymph and _ blood 
(HeNpRIx and Sweet), A., i, 137. 
copper salts, pharmacology and 
toxicology of (HuBER), A., i, 361. 
estimation of, with formaldehyde 
(Jopip1), A., ii, 379. 
a-Amino-acids, influence of inorganic 
haloids on the rotatory power of 
(Coven), T., 526; A., ii, 255. 
Amino-oxides (BAupiscn), A., i, 430. 
Ammines, metallic (Eparaim and 
RosENBERG), A., i, 390. 
dissociation temperatures for 
(EpHRAIM and ROSENBERG), 
A., ii, 115. 

Ammonia, formation of, from its 
elements (MAXTED), A., ii, 195. 
formation of, by reduction of oxides 
of (GuyE and ScHNEIDER), A., ii, 

310. 
synthesis of (MaxrTep), A., ii, 
310. 
at high temperatures (MAXxTED), 
T., 168, 386; A., ii, 165, 230. 
spectrum of, and its presence in the 
solar spectrum (FowLer and 
Grecory), A., ii, 282. 
liquid, specific heat and latent heat of 
vaporisation uw! (OsBORNE and 
VAN Dusen), A., ii, 60. 
vapour pressure of (KEyEs and 
ROWNLEE), A., ii, 60. 
critical density and surface tension of 
(BertTHOUD), A., ii, 310. 
volatilisation of (WEGSCHEIDER), 
A., ii, 298. 
still-head for distillation of (HuTIN), 
A., ii, 128. 
action of carbonyl chloride with 
(WeRNER), T., 694; A., i, 528. 
oxidation of, to ammonium nitrite in 
the air (GENELIN), A., ii, 438. 
catalytic oxidation of (TaYLoR and 
Davis), A., ii, 42. 
catalytic oxidation of, in presence of 
platinum and rhodium (WENGER 
and Urrer), A., ii, 230. 
effect of acetylene on the oxidation of 
' (TAYLOR and Capps), A., ii, 265. 
compounds of mercury ‘salts with 
(HoLMEs), T., 74; A., ii, 76. 
detection of, in — by _nesslerisa- 
tion (Sumner), A «> ii, 289. 
estimation of, gravimetrically, as 
ammonium ’ chloride (VILLIERs), 
A., ii, 332. 
estimation of, in placenta tissue 
(Hammett), A., ii, 250. 


Ammonia, estimation of, in urine (LE- 
CLERE), A., ii, 369. 
estimation of, in urine and serum 
(WIEssMANN), A., ii, 332. 
aud its salts, estimation of pyridine 
bases in (Harvey and Spaxks), 
A., ii, 180. 
Ammonification, effect of oxygen and 
carbon dioxide on (PLUMMER), 
A., i, 90. 
in soils (Mryakk), A., i, 91. 
Ammonium iodide, preparation of 
(Brorxsmit), A., ii, 16. 
molybdate, reaction of potassium 
dsobutylxanthate with (Draz DE 
Puaza), A., i, 249. 
nitrate, equilibrium of barium 2. 
silver nitrate and (DE BAArt), A., 
ii, 190. 
phosphate, effect of, on soils (ALLI- 
son), A., i, 248. 
sulphate, equilibrium of sodium 
sulphate, water and (DAwson), 
T., 675; A., ii, 363 ; (MATIGNON 
and Mryer), A., ii, 66, 67, 
302. 
effect of, on soils (LipMAN and 
GERICKE), A., i, 248. 
sodium sulphate, preparation of 
(MATIGNON and Meyer), A., ii, 
198. 

Ammonium organic compounds :—- 
salts of ss acids (McMAsTER and 
Wrieat), A., i, 263. 

Amy] alcohol, “promo-. See Amylene 
bromohydrin. 

isoAmylamine phosphotungstate 
(Drummonp), A., i, 336. 

a- isoAmylaminoglyoxylic acid, ethyl 
ester dichlorophenylhy drazone (BU- 
Low and Huss), A., i, 43 

Amylase, effect of nitrogenous substances 
on the activity of (RocKwoop), A., i, 
86. 

tert. - rome ag (SEMMLER, Jonas, 
and OELSNER), A., i, 118. 

isoAmyl- a-dehydrophellandrene eet 
LER, JONAS, and ROENISCH), A., i, 
119. 

sec,-isoAmyldihydrocarveol (SEMMLER, 
Jonas, and OELSNER), A., i, 118. 

isoAmyldihydrocarvone (SEMMLER, 
Jonas, and OELSNER), A., i, 118. 

Amylene hydrochloride, dissociation of 

(Cotson), A., i, 97. 
bromohydrin, preparation of (RatH), 
A., i, 249 

tsoAmylmenthane (SEMMLER, JONAS, 
and Roeniscu), A., i, 119. 

1:4-tert.-Amylphenol-3-sulphonic acid, 
and its sodium salt (ANscntrTz and 
HopeEntvs), A., i, 425. 
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‘ert.-Amylphenylene-3:4-sulphonylide — | isoAnhydrodihydromethylberberines, 


(AnscHUTz and Hopentvs), A., i, | 


425. 
sec. - and ¢ert.-isoAmyltetrahydrocarveols 
(SEMMLER, JONAS, and OELSNER), 
A., i, 118. 
Amyrolin, crystallography and optical 
characters of (Rosg), A., i, 266. 
Anerobic culture, volumeter for 
(NortHruvp), A., i, 468. 
Anesthetics, effect of, on permeability 
(OsTERHOUT), A., i, 472. 
effect of, on respiration of plants 
(Haas), A.,, i, 470. 
Analysis, calculation of results of 
(GROSSFELD), A., ii, 366. 
colorimetric (BARNETT and CHApP- 
MAN), A., ii, 404. 
combustion (LEVENE and . BIEBER), 
A., ii, 130. 
electro-volumetric, of solutions con- 
taining proteins, apparatus for 
(BAKER and vAN SLYKE), A., ii, 
380. 
graphic (GRADENWITZ; OsTWALD), 
A., ii, 367. 
of mixed liquids (GRADENWIT2), 
A., ii, 245 
gravimetric, methods of (HEIDEN- 
HAIN), A., ii, 273. 
importance of time in (Karaoc- 
LANOW), A., ii, 239, 241. 
possible error in (Zorienr), A., ii, 
403. 
micro-chemical, of organic compounds 
(Dossxy), A., ii, 130. 
microscopic qualitative, use of textile 
fibres in (CHAmoT and CoLk), A., ii, 
129. 
physico-chemical volumetric (DuBri- 
say), A., ii, 368. 
qualitative, without using hydrogen 
sulphide (ALMKvisT), A., ii, 333. 
of metals of Group IIa. (SHrBKo), 
A., ii, 334. 
of metals of Groups III. and IV. 
(Bouin and Srarck), A., ii, 
334. 
spectrographic quantitative (LEME), 
A., ii, 172. 
volumetric, method of taking aliquot 
parts in (Eastiack), A., ii, 
203. 
of coloured acid solutions (TINGLE), 
A., ii, 236. 
Anhydrides, aromatic, 
(ApAMs, WIRTH, and 
165. 
Anhydrite, from the lava of Stromboli 
(Ponte), A., ii, 366. 
Anhydroepiberberine-acetone (PERKIN), 
T., 521; A., i, 349. 


reparation of 
RENCH), A., i, 


hydroxy-, and their acetyl derivatives 
(PERKIN), T., 752; A., i, 546. 
n- and iso-Anhydromethylberberines, 
and their derivatives (PERKIN), T., 
746; A., i, 545. 
Anhydrouzaridin (HENNIG), A., i, 95. 
Anils (v. Auwers), A., i, 193. 
preparation of (REDDELIEN), A., i, 
117. 
Aniline, equilibrium in the system: 

glycerol-water and (Ko.rHorr), A., 
i, 63. 

catalytic hydrogenation of (Fouque), 
A., i, 106. 

action of carbon tetrachloride with 
(Hartune), T., 163 ; A., i, 237. 

action of, on hemin (KUsTer and 
LOBMILLER), A., i, 200. 

action of, on methyl iminodiacetate 
(Dussky and GRANACHER), A.,, i, 
188. 

and its derivatives, antiseptic pro- 
perties of (KLIGLER), A., i, 564. 

stannichloride, preparation and _pro- 
perties of (Druce), A., i, 535. 

Aniline, bromo- and chloro-iodo-deriva- 

tives, and their derivatives (Days, 
VAUGHAN, and JANNEy), A., i, 
340. 

o-, m-, and p-nitro-, estimation of, 
in a mixture (NicHOLs), A., i, 217. 

Aniline groups, replacement of alkyl- 
anilino-groups by, in amides (DE 
Bruin), A., i, 297. 

Aniline-o-sulphonamide, and its deriv- 
atives (SCHRADER), A., i, 44. 

Aniline-m-sulphonic acid, ammonium 

salt (McMAsTErR and Wuicu7), A., 
i, 263. 

4-chloro- (ZincKkE and Barumen), 
A., i, 537. 

Aniline-p-sulphonic acid (sulphanilic 

acid), constitution of (WATERMAN), 
A., i, 154. 

acid and alkali equivalents of (WATER- 
MAN), A., i, 63. 

Anilinobenzaldehyde, 2-op-dinitro- 
(Mayer and Srery), A., i, 37. 

2-Anilino-py-benzoquinone-4-imine _!- 
crate (PiccaARD and Larsen), A,, i, 
396. 

3-Anilino-1:2:4-benztriazine, and its 
oxides (ARNDT and RosENAv), A., 1, 
41. 

$-Anilino-4- and -6-chlorophthalanil 
(Pratt and Perkins), A., i, 169. 

3-Anilino-4:5:6-¢7ichlorophthalanil 
(Pratt and Perkins), A., i, 168. 

1-Anilino-2:5-dimethylpyrrole-3:4-di- 
carboxylic acid, 1-op-dichloro-, ethy! 
ester (BULOW and Huss), A., i, 315. 
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aAnilinoglyoxylic acid, ethyl ester 
dichlorophenylhydrazone (BU Low and 
Huss), A., i, 43. 

Anilinomethyl hy.‘roxymethyl hyposul- 
phite, o-amino- (Binz, err, and 
GOLDENZWEIG), A., i, 6 

hyposulphite grt HUvETER, 
OLDENZWEIG), A., i, 5. 

Anilinomethyleneacetoacetanilide, m- 
bromo- (Darns and HArGEr), A., i, 
238. 

Anilinomethyleneacetoaceto-m-bromo- 
anilide, m-bromo- (DAINS and Har- 
GER), A., i, 239. 

Anilinomethyleneacetoaceto-o-phene- 
tidide (Datins and Harcrr), A 
238. 

2-Anilino-1:8-naphthasultamquinone- 
anil (ZINCKE and ScuirMany), A., i, 
550. 

9-Anilinophenazoxonium, 3-amino-, 9- 
hydrochloride, and _ its am ar 
spectra (KEHRMANN and Sanpoz), A., 
i, 126. 

Animal fluids, processes of oxido-reduc- 
tion in (ABELOoUS and ALoy), A 
150. 


and 


7 1, 


"2. 1, 


Animal tissues, autolysis of (DEernsy), | 
| 1-Anisylphenthiazine, 3:9-dinitro-, and 


A., i, 464. 

nutritive value of (OSBORNE, MEN DEL, 
Ferry, and WAKEMAN), A., i, 
139, 323. 

indicators extracted from (CRrozIER), 
A,, i, 514. 


action of methylene-blue with (Tuun- | 


BERG), A., i, 140. 
Anions, detection of (Feici), A., ii, 
236. 


3:4-Anisacylidenecoumarin-3- og | 
| Anthocyanins, formation of (EVEREsT), 


acid, ethyl ester (WIDMAN), A 
393. 
metaatnls acid (WIpDMAN), A 


“9 i, 


| 
| 
| 
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| 


git | 
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0 A (WEIN- | 


HAGEN), T., 586; A., i, 395. 
0-Anisidine, 3:5-dinitro- (BorscueE, 
LOWENSTEIN, and Quast), A., i, 12. 
pAnisidine, 2:3:5-trinitro-, 


derivative (REVERDIN), A., i, 536. 


«p-Anisidinoglyoxylic acid, "ethyl ester | 


en YI gman (BiLow and 
Huss), A., i, 43. 
Anisole, 2- hel 3:5-dinitro- (BorscHE, 
LOWENSTEIN, and QuasrT), A., i, 12. 
3:5-dinitro-2:6-diamino- (PoLLECOFF 
and Ropinson), T., 655; A., i, 
428. 
Anisoylanisylethylene 
Forss), A,, i, 230. 
Anisy] anisylethyl ketone, and its 
rT (PreiFFER and NEGREANU), 
1, 19. 


CXIV. iL 


oxide (Bop- 


benzoyl | 


ii. 549 


p-Anisyl p-chlorocinnamylidenemethyl 
ketone (Srraus and BLANKENHORN), 
A., i, 501. 

p-Anisyl p-chlorostyryl ketone (StRAvUS 
and BLANKENHORN), A., i, 501. 

4-Anisylhydantoin-1-acetic acid, sodium 
salts (HAHN, Burt, and JOHNSON), 
A., i, 80. 

Anisylidene-4-bromo-2-iodoaniline 
(Dains, VAUGHAN, and JANNEY), A 
i, 340. 

1- a 3-ethylindene (WUEsT), 


L-Aleyidene -3-furfurylideneindane 
Wiest), A., i, 490. 

L-Anialidene -3- -furylmethylindene 
(Wiest), A., i, 490. 

4. Anisylidenehydantoin- l-acetic acid, 
salts of, and its reduction products 
(HAHN, Burt, and Jonnson), A., i, 
80. 

p-methoxystyryl ketone-sul- 
phonic acid, and its ammonium salt 
(PreiFrer and NrGrREANv), A., i, 19. 

1-Anisylphenazothionium salts, 3:9-di- 
amino-, diacetyl derivatives (KEHR- 
MANN, LIEVERMANN, and FRUMKINE), 
A., i, 309. 


its salts (KEHRMANN, LIEVERMANN, 
and FruMkKINg), A., i, 308. 

Anisyl phenylethyl ketone (PreirrEeR 
and NEGREANU), A., i, 19. 


| Anisyl sulphoanisylethyl ketone, and 


its ammonium salt (PFEIFFER and 
NEGREANV), A., i, 20. 
Annual General Meeting, T., 276. 
Anthocyanidins, formation of (EVEREsT), 
A., i, 420. 


A., i, 420 
Anthracene, specific heat and heat of 
fusion of (HILDEBRAND, DuscHAK, 
Foster, and Bree), A., ii, 29. 
solubility of, in various solvents 
(HILDEBRAND, ELLEFSON, and 
Beess), A., i, 62. 

Anthracene, 9:10-dichloro-, preparation 
of nitric acid derivatives of (Fars- 
WERKE vorM. Meister, Lucius, & 
Brinine), A., i, 217. 

Anthracene colouring matters, nitro- 
genous, preparation of (CHEMISCHE 
Fabrik Grresneim ELEKrRON), A., i 
272. 

Anthranil (BAMBERGER), A., i, 346. 

Anthranol, 1-hydroxy-, preparation of 

(FARBENFABRIKEN VORM. 
Bayer & Co.), A., i, 111, 542. 
1:8-dihydroxy- (FARBENFABRIKEN 
vorm. F. Bayer & Co.), 
221, 542. 
27 


A., i, 
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Anthraquinone, specific heat and heat 
of fusion of oy Dus- 
CHAK, Foster, and Bree), A., ii, 


solvents 


solubility of, in various 
and 


(HILDEBRAND, ELLEFSON, 
Besse), A., i, 62. 
estimation of (LEwIs), A., ii, 338. 
Anthraquinone, 2-amino-, preparation 
of (Socrery oF CHEMICAL IN- 
DUSTRY IN BASLE), A., i, 266. 


benzoyl derivative (REVERDIN), A., 
i, 536. 
1:4:6-trihydroxy- (CrossLEy), A., i, 
181. 


Anthraquinones, dihydroxy-, and their 
derivatives, preparation of (FARBEN- 
FABRIKEN VORM. F. Bayer & Co.), 
A., i, 180. 

Anthraquinone series, preparation of 
nitrogenous derivatives in the (FARB- 
WERKE VoRM. Meister, Lucius, & 
Brinine), A., i, 191. 

Anthraquinone-2:l-acridone, 2’-amino- 
(ULLMANN and Dootson), A., i, 
190. 

Anthraquinone-2:l-acridone colouring 
matters (ULLMANN and Doorson), 
A., i, 189. 

Anthraquinone- -2:1:2’:3’-naphthacridone 
(ULLMANN and Doorson), A., i, 
191. 

Anthraquinonesulphonic acids, prepara- 
tion of salts of (THE Barretr Co.), 
A., i, 301. 

Anthraquinonethioxanthone(ULLMANN), 
A., i, 22. 

2’-Anthraquinonyl-1-aminobenzoic acid, 
methyl ester (ULLMANN and Door- 
son), A., i, 190. 

2’-Anthraquinonyl-1-aminobenzoic acid, 
5’-amino-, and 5’-nitro-, and their 
methyl esters (ULLMANN and Door- 
son), A., i, 190. 

o:o’-Anthraquinonyl-1:5-diaminodibenz- 
oic acid, dimethyl ester (ULLMANN 
and Dootson), A., i, 190. 

2’-Anthraquinony]-1-amino-4’-methoxy- 
benzoic acid (ULLMANN and Door- 
son), A.; i, 191. 

2’-Anthraquinonyl-1-amino-5’-methoxy- 
benzoic acid, methyl ester (ULLMANN 
and Dootson), A., i, 190. 

3’-Anthraquinony]l-l-amino-2’-naphthoic 
acid, and its methyl ester (ULLMANN 
and Doorson), A., i, 191. 

Anthraquino ayldthydroaeriay! 
(Mayer and Srern), A., i, 38. 

Antigens pcb and Lampt), 
A., i, 321. 

Antimony, pure (GroscuurFF), A., ii, 
322. 


salts 
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Antimony, equilibrium of selenium and 
(CHIKASHIGE and Fvusira), A.,, ii, 
116. 

action of sodium in liquid ammonia 
on (PEcK), A., ii, 168. 

Antimony alloys with bismuth and with 
thallium, electrolytic potential of 
(BEKIER), A., ii, 425. 

with lead (DuRRER), A., ii, 217. 

Antimony (riiodide, metastable form of 

(Vournasos), A., ii, 168. 
dioxide, preparation and analysis of 
(v. Sz1LAeyt), A., ii, 135. 

Antimony minerals from the Stanley 
Mine, Idaho (SHANNON), A., ii, 323. 

Antipyretics, electric charge produced 
by spraying (ZWAARDEMAKER and 
ZEEHUISEN), A., ii, 851. 

Antipyrine (1-phenyl-2:3-dimethyl-5- 

pyrazolone), selenium derivatives of 
(v. KonEK and ScHLEIFER), A., i, 
407. 

detection of (MAyruHoFER), A., ii, 
465. 

detection of, microchemically (Tuy- 
MANN), A., ii, 139. 

Antiseptics, value of various organic 
compounds as (KLIGLER), A., i, 469. 
Antitoxic sera, concentration of (Homer), 

A., i, 558. 

Apiolealdehyde, preparation of, and its 
action with organo-magnesium com- 
pounds (Fapinyi and Sz&k1), A., i, 
17. 

l-Arabinose, oxidation of, in alkaline 
solution (NEF, HEepgnsure, and 
GLATTFELD), A., i, 100, 

tetra-acetates of (Hupson and Date), 
A., i, 335, 

Arbutin, detection of (Satomon), A., ii, 
250. 

Arecaidine, preparation of (Hess and 
LEIBBRANDT), A., i, 401. 

Arecaine, constitution of (Hxss and 
LEIBBRANDT), A., i, 401. 

Arecoline, preparation of (Hess and 
LEIBBRANDT), A., i, 401. 

Arginase, occurrence of, in invertebrates 
(CLEMENTI), A., i, 560. 

Arginine in human placenta (HARDING 

and Fort), A., i, 417. 
metabolism of. See Metabolism. 

Argon, lecture experiment on the pre 
paration of (JorissEN), A., ii, 
74. 

preparation of, in the laboratory 
(BopENSTEIN and WACHENHEIM), 
A., ii, 166. 

density, compressibility and atomic 
weight of (Lepuc), A., ii, 266. 

compressibility and dilatability of 
(Lzpvc), A. ii, 


INDEX OF 


Aromatic compounds, interchange of 
hydroxyl with halogen in (BorscuE, 
LOWENSTEIN, and Quast), A., i, 11. 

Arsenic ¢rioxide, preparation and testing 

of (CHAPIN), A., ii, 361. 


Arsenious acid, detection of, micro- | 


chemically (TUNMANN), A., ii, 453. 
Arsenates, colloidal (KiemMp and v. 
GyvuLay), A., ii, 200. 
Perarsenates, preparation of (AscH- 
KENASI), A., ii, 166. 

Arsenic organic compounds, aromatic 
(CHEMISCHE FaBRIK von F. Hey- 
DEN), A., i, 275. 

with naphthalene derivatives (Boon 
and OGILVIE), A., i, 461. 

Arsenic detection and estimation :— 
detection of (SNEED), A., ii, 133. 
modified Marsh’s apparatus for detec- 

tion of (Kirxsy), A., ii, 240. 


excretion in urine (DuREr), A., i, 
561. 

estimation of, in corpses (FUHNER), 
A., ii, 240. 

§-, 11-, and 12-Arsenotungstic acids 
(RosENHEIM and JAENICKE), A., ii,78. 

Arsinic acids, halogenated, preparation 
of (FARBENFABRIKEN orm. fF. 
BAYER & Co.), A., i, 257. 

4-Arsinophenylstibinic acid, 2-nitro- 
(CHEMISCHE FABRIK von F. Hey- 
DEN), A., i, 275. 

Artemisia annua, constituents of oil 
from (AsSAHINA and Yosnirom1), 
h. % ae 

Artichoke, Jerusalem, changes of inulin 
in the (Coxin), A., i, 208. 

Aryl sulphites, preparation 
(BApIscHE ANILIN- and 
Fasrik), A., i, 297. 

Asbestos, mixtures of metallic silver or 
lead salts with (BINDER), A., ii, 453. 

Ascaris suum, catalase content of 
(Macatn), A., i, 279. 

Aspartic acid, hydrazides of, and their 
derivatives (CurtTius and JANSEN), 
A., i, 44. 

Aspergillus glaucus, effect of potassium 
nitrate on the growth of (WaTER- 
MAN), A., i, 330. 

Asphodels, transformation of inulenin 
~ the tubercles of (CouvreuR), A., i, 
66. 

Aspirator (Jounin), A., ii, 358. 

Aspirin. See o-Acetoxybenzoic acid. 

Assimilation (WILLSTATTER and SToL), 

A., i, 207, 243. 
plant. See Plants. 

Association of organic compounds in 

~ benzene and alcohol solution (INNgs), 
T., 410; A., ii, 219. 


of 
Sopa- 


SUBJECTS, 


Atoms, 
detection and estimation of, and its | 
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Asymmetry, molecular and physical, 
relation between (JAEGER), A., i, 3, 7 
Atmosphere, terrestrial, limit and com- 
position of (VERONNET), A., ii, 439. 
Atmospheric air, mobility of ions in 
(Yen), A., ii, 212. 
solubility of, in water (Coste), A., ii, 
265. 
isochore for (WEIss), A., ii, 291. 
density of (Guye), A., ii, 107. 
measurement of radium emanation in 
(Otvsic), A., ii, 420. 
ignition of mixtures of methane and 
(Mason and WHEELER), T., 45; A., 
ii, 10, 70; (PAYMAN and WHEELER), 
T., 656; A., ii, 356; (WHEELER), 
T., 840. 


_Atom, model of (WesrpnHat), A., ii, 


436. 
structure of (CIAMICIAN and 
Papoa), A., ii, 74; (KouHL- 
WEILER), A., ii, 304 ; (STEWART), 
A., ii, 395. 
with reference to Rontgen spectra 
(VEGARD), A., ii, 93, 94, 144; 
(SomMERFELD ; Kroo), A., ii, 303. 
stability of (NicHoLson), A., ii, 163. 
Atomic frequency, relation between 
atomic number and (ALLEN), A., 
ii, 14, 15, 191. 
differences of, in spectral 
(BELL), A., ii, 383. 
Atomic numbers (ALLEN), T., 
A., ii, 220. 
relation between atomic frequency and 
(ALLEN), A., ii, 14, 15, 191. 
differences of, in spectral 
(Bett), A., ii, 383. . 
Atomic theory (LorENz), A., ii, 303. 
Atomic weight of argon (LEDUC), 
A., ii, 266. 
of bromine (REIMAN; 
A., ii, 42. 
of carbon (SrauRFoss), A., ii, 312. 
of dysprosium (KREMERS, HopkKINs, 
anid ENGLE), A., ii, 201. 
of helium and hydrogen (Guys), 
A., &, SM. 
of nebulium (NicHotson), A., ii, 182. 
of samarium (STEWART and JAMES), 
A., ii, 44. 
of silver (GuyYE), A., ii, 112. 
Atomic weights, report of the Com- 
mittee on (BAxTER), A., ii, 305. 
determination of (GUICHARD), A., ii, 
14; (GuyEe and Motgs), A., ii, 
40, 41; (Guyk), A., ii, 224. 
tables of, bascd on their combining 
weights (Panern), A., ii, 305. 
variations in tables of (RENARD), 
A., ii, 105. 
in 1916 (MotEs), A., ii, 40. 


series 


389 ; 


series 


MurRRAY), 
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Atophan. See Phenylcinchonic acid. 
Atropine, influence of, on respiratory 
metabolism (KELEMAN), A., i, 511. 
Augite from Stromboli (Kozu and 
ASHINGTON), A., ii, 271. 
Aurora borealis, phenomenon of 
(VERONNET), A., ii, 439. 
Autolysis (BrapLey), A., i, 278. 
of animal tissues (DERNBY), A., i, 
464. 
of organs, and their activity as 
antigens (SILBERSTEIN), A., i, 
464. 
Auxoamylases, nitrogenous 
woop), A., i, 86. 
a-Azido-8-phenylpropionic acid, and its 
salts and ethyl ester (DARAPSKY and 
BerGcer), A., i, 508. 
Azines, preparation of (G. M. and R. 
Rosinson), T., 644. 
Azobenzene, association of, in benzene 
and alcohol (INNgs), T., 430. 
Azo-colouring matters (REVERDIN, 
Riuuret, and VeERNET), A., i, 
455. 
preparation of (BApIscnge ANILIN- and 
Sopa-Fasrik), A., i, 239, 272; 
(FARBENFABRIKEN VORM.F. BAYER 
& Co.), A., i, 273. 
Azoxy-compounds, cyclic (ARNDT and 
RosENAvU), A., i, 40. 


(Rock- 


Bacilli, diphtheria, action of quinine 
derivatives on (SCHAEFFER), A., i, 
pathogenic, disinfectant 
quinine alkaloids on 
A., i, 243. 
typhoid, presence of a growth-pro- 
ducing substance in (PaciniI and 
RussEt1), A., i, 329. 

Bacillus coli communis, decomposition 
of dextrose and mannitol by (Grey), 
A., i, 143, 144. 

Bacillus perfringens, production of acids 
by, and their effect on its growth 
(WotF and Tetrer; Wor and 
Harris), A., i, 146. 

Bacillus sporogenes, production of acids 
2 and their effect on its growth 
(WoLr and TeLrer; Wor and 
Harris), A., i, 146. 

Bacteria, adsorption of, and of dyes 
(BEcHHOLD), A., i, 516. 
agglutination of (HERZFELD 

KLINGER), A., i, 87. 
action of cyanohydrins on (JAacoBy), 
A. i, 363. 


action of 
(BIELING), 


and 
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Bacteria, scission of proteins by (Sasa- 
Kt; Sasaki and OrsukKa), A., i, 
145. 

metabolism of sulphur by (TANNER), 
A., i, 282. 
decomposition of tyrosine by (RuEry), 
-» i, 868; (Tsupsi), A., i, 
364. 
preparation of urease from (JAcosy), 
A., i, 132. 
relation of, to the lime requirements 
of soils (BEAR), A., i, 206. 
nitrogen-assimilating, influence of 
nitrates on (H111s), A., i, 328. 
pathogenic anerobic, biochemistry of 
(WotFr and TEeLFer; WoLF and 
Haruis), A., i, 146. 
symbiotic, action of, on glycerol, pent- 
oses, hexoses, and disaccharides 
(Brerry and PortTreER; Portier 
and Brerry), A., i, 358. 
the Ehrlich indole reaction for cul- 
tures of (Nowrck1), A., ii, 140. 
estimation of nitrogen in (BRADLEY 
and Nicuotrs), A., i, 281. 
Bacterium acidi lactis, fermentation with 
(v. Evter and SvAnBeEre), A., i, 
517. . 
Bacterium coli phenologenes, isolation of 
(RHEIN), A., i, 206. 
decomposition of tyrosine by (RHEIN), 
A., i, 363. 
Baddeleyite, analysis of (Brown), A., 
ii, 84. 

Balance, limitations of the (BLovnN7), 

A, H, 16. 

temperature variations of the arms of 
the (GuicHARD), A., ii, 15. 

arrangement for illuminating (Por- 
RiTT), A., ii, 164. 

vacuum, cases for(BLouNnTand Woop- 
cock), T., 81; A., ii, 74. 

Barium chloride, solubility of, in nitro- 

benzene (Luoyp), A., ii, 221. 
chromate, solubility and precipitation 
of (WADDELL), A., ii, 407. 
iodide, crystal form of (Miccs), A, 
ii, 313. 
nitrate, equilibrium of ammonium 
nitrate, silver nitrate and (DE Baar), 
A., ii, 190. 
disilicate in optical glass (Bowen), 
A., ii, 198. 
sulphate, crystalline, heat of ionisa- 
tion of, and its solubility in water 
(MuLLER), A., ii, 62. ; 
action of sodium carbonate with, in 
solid form (PARKER), T., 397; 
A., ii, 222. 
Barium organic compounds :— 
ethyl phosphate, hydrated (BALA: 
REFF), A., i, 1. 
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Barium estimation and separation :— 

estimation of, as sulphate (Karao- 
GLANOW), A., ii, 47, 126, 241, 369 ; 
(WINKLER), A., ii, 451. 

estimation of, volumetrically (Wap- 
DELL), A., ii, 407. 

estimation of, and its separation from 
strontium (GoocH and SopERMAN), 
A., ii, 408. 


Barwood, colouring matters of (O’NEILL | 


and Perkin), T., 125; A., i, 181. 
Base, C,H,O,N, and its derivatives, from 
B-2-furylvinyl acetyl ketoxime 
(Dizts and RoEHLING), A., i, 
400. 
C,,H,No, by reduction of C,,H,,0,N, 


from benzaldehyde and dimethyl | 


diketone oxime (Diets), A., i, 449. 
Bases, 


electrical conductivity of, in | 


aqueous solution (GHosH), T., 790; | 


A., ii, 423. 


conductivity minimum for neutralisa- | 


tion of (TREADWELL), T., 288. 


formation of water in the action of | 


acids with (Franck), A., ii, 112. 

cyclic, stability of (v. Braun), A., i, 
185 ; (v. BrauN and K6u Er), A., 
i, 268. 


organic, action of benzenesulphonyl | 


chloride on, in ether 
(Scuowartz and Denn), A., i, 61. 
Basking-shark. See Cetorhinus mazxi- 
mus. 
Bean, Chinese velvet. See Stizolobium 
niveum. 

Beckmann rearrangement (KUHARA, 
AGATsUMA, and Araki), A., i, 179. 
Beef, estimation of nitrogen in (THRUN 

and TROWBRIDGE), A,, i, 324. 
Benzaldehyde, separation and estimation 
of benzoic acid and (GEIGER), A., ii, 
463. 
Benzaldehyde, o-chloro-, action of, on 
nitroamines (MAYER and STEIN), 
A., i, 36. 


o-chloro-, and m-nitro-, 2:4-dichloro- | 


oo (BiLow and 
uss), A., i, 314. 
2:6-dichloro-, derivatives of (Rricu, 
SALZMANN, and Kawa), A., i, 15. 
0-nitroso-, photochemical formation of 
(BAMBERGER), A., i, 346. 
3:4:5-trihydroxy-. See Gallaldehyde. 
Benzaldehyde-7-amino-)-tolylhydraz- 
one (FRANZEN and MonpDLANGE), A., 
i, 458. 
Benzaldehyde-p-nitrophenylhydrazone, 
acetyl derivatives (v. AUWERs), A., i, 
195, 
Benzaldehydepiperylhydrazone, __pre- 
paration of, and p-hydroxy- (WEIN- 
HAGEN), T., 586; A., i, 395, 


solution | 
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Benzamide, equilibrium of benzoic an- 
hydride with (KREMANN and WENz- 
ING), A., ii, 72. 

equilibrium of phenol and (KREMANN 
and WENZzING), A., i, 218. 

Benzamide, 3-amino-6-hydroxy-, and its 
3-chloroacety] derivative (JAcoBs 
and HEIDELBERGER),,A., i, 68. 

2:6-dichloro- (ReEIcH, SALZMANN, and 
Kawa), A., i, 15. 

Benzanthrone, synthesis of (ScHAAR- 
SCHMIDT and Korren), A., i, 433; 
(ScHAARSCHMIDTand GEORGEACOPOL), 
A., i, 434. 

Benzanthronecarboxamide (ScHAAR- 
SCHMIDT and KorrTen), A., i, 434. 
Benzene, structure of (LAcoMBLE), A., 

i, 257; (LacERLOF), A., ii, 31; 
(v. Auwers), A., ii, 343. 

absorption spectra of (Masso; and 
Faucon), A., ii, 210. 

absorption of, by light oils (H. S. and 
M. D. Davis), A,, ii, 411. 

association of organic compounds in 
solution in(INNEs), T., 410; A., ii, 
219. 

equilibrium of carbon disulphide and 
(SAMESHIMA), A., ii, 429. 

estimation of, in gases (ANDERSON), 
A., ii, 84; (H. S. and M. D. Davis 
and MacGrecor), A., ii, 411. 


, Benzene, 4-bromo- and 4-chloro-2-nitro- 


chlorothiol-(ZINcKEand BAEUMER), 
A., i, 537. 
p-dibromo-, solubility of, in various 
solvents (HILDEBRAND, ELLEFSON, 
and BEEBE), A., i, 62. 
2-chloro-1:4-diiodo- (DAIns, VAvue- 
HAN, and JANNEY), A., i, 341. 
chloro-di- and -tri-thiol-, and their de- 
rivatives (POLLAK, Vv. FI1EDLER, and 
Ror), A., i, 499. 
trichloro-, reactions of sodium meth- 
oxide with (Ho.trman), A., i, 
216. 
nitro-derivatives, equilibrium of p- 
toluidine and carbamide with (KrxE- 
MANN and PErRITSCHEK), A., ii, 
68. 
nitro-, boiling point of mixtures of 
hexane and (BicHNER), A., ii, 9. 
electrolytic reduction of (SH6u1), A., 
i, 342. 
nitroso-,diazotisation of (BAMBERGER), 
A., i, 353. 
thiol-derivatives of (PoLLAK and 
ScHADLER), A., i, 497; (PoLLAK, 
v. Frepiter, and Ror), A., i 
498. 
Benzeneazobenzoic acid, 2:4-dinitro-, 
and its silver salt, and 4-nitro-2’- 
nitroso- (GiuA), A., i, 552. 
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Benzeneazo-aa-dibenzoyl-8-A*-propenyl 
ether, p-amino-, acetyl derivative 
(DimrotH, LEICHTLIN, and FRIEDE- 
MANN), A., i, 129. 

Benzeneazo-8-naphthol, 2:4-dichloro- 
(BiLow and Huss), A., i, 314. 

Benzeneazopentamethylphenyl _ ether, 
and p-aming-, acetyl derivative (Dim- 
ROTH, LEICHTLIN, and FRIEDEMANN), 
A., i, 129. 

4-Benzeneazo-m-phenetidine, and p- 
nitro-, and their derivatives (REVER- 
DIN, RILLIET, and VERNET), A., i, 
455. 

4-Benzeneazophenol, 3:5:3':5’-tetra- 
chloro- (W1ILLSTATTER and ScHUDEL), 
A., i, 400. 

Benzene-1:3-disulphonyl chloride, 4- 

_ chloro- (PoLLAK, V. Fiepier, and 
Rora), A., i, 499. 

* Benzene-1:3-dithiolacetic acid, 4-chloro- 


(PoLLaK, V. Fiepier, aud Rorn), | 


A., i, 499. 
Benzenehydrazobenzoic acid, 2’:4’-di- 


nitro-, methyl ester (Grua), A., i, 552. | 
4-chloro-2- | 


Benzenesulphinic acid, 
nitro-, and its methyl ester (ZINCKE 
and BAEUMER), A., i, 538. 

Benzenesulphonamide, amino-, acetyl 
and chloroacety]l derivatives of (JACOBS 
and HEIDELBERGER), A., i, 69. 

Benzeuesulphonic acid, preparation of 
(Aytsworth), A., i, 295. 

Benzenesulphonic acid, amino-. See 
Anilinesulphonie acid. 


Benzenesulphonyl chloride, action of, | 
with organic bases ia ether solution | 


(Scuwakz and Drun), A., i, 61. 
Benzenesulphonyl chloride, 4-chloro- 


3:5-dibromo- (ANscHUTZ and MoLi- | 


NEvs), A., i, 424. 
Benzenesulphonylazide,o-cyano- (ScHRA- 
DER), A., i, 198 


Benzene-1:3:5-trisulphonyl chloride, 2- | 
FIEDLER, and | 


chloro- (POLLAK, V. 
Ror), A., i, 499. 
Benzene-1:3:5-trithiolacetic 

chloro- (PoLLAK, V. 
Rota), A., i, 500. 
Benzhydroxamatodiethylenediamineco- 


balt salts (WERNER and MarissEy), | 


A., i, 379. 


Benzhydryl ether, action of sulphur on | 
(SzperL and Wirrvusz-Kowatsk)), | 


A., i, 492. 
2-Benzhydrylbenziminazole, 
oxy-, and its picrate (BisrrzyckI and 
Scumutz), A., i, 452. 
$-Benzhydryl-1-benzylideneindene 
(Wiest), A., i, 489. 


1-Benzhydry1-3-isobutylindane (W Est), 
i | 


A., i, 492. 


acid, 2- | 
FIEDLER, and | 


2-o-hydr- | 
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Benzhydrylisobutylindenes (Wixst), 
A., i, 491. 

$-Benzhydryl-ww-dimethylbenzfulvene 
(Wiest), A., i, 491. 

3-Benzhydryl-1-furfurylideneindene 
(Wiest), A., i, 490. 

3-Benzhydrylindene 
Merck), A., i, 485. 

3-Benzhydry!-w-methyl-w-ethylbenzful- 
vene (WUzst), A., i, 491. 

3-Benzhydryl-1-methylindene (Wiixst), 
A., i, 489. 

2-Benzhydrylnaphthiminazole, 2-0-hydr- 
oxy- (BisrrzycK! aud ScHMvTz2), A., 
i, 453. 

2-Benzhydrylperimidine, 2-0-hydroxy- 
(BistRzyckI and ScuMutTz), A., i, 
453. 

3-Benzhydry1-1-isopropylindane 
(WwteEst), A., i, 491. 

Benzil (dibenzoy/), and its oxime, associ- 
ation of, in benzene and alcohol 
(Innks), T., 430. 


(THIELE and 


| Benzilic acid, ammonium salt (Mc- 


MASTER and Wricurt), A., i, 263. 
‘* Benzimide,” constitution of (SAvVELs- 
BERG), A., i, 177. 
Benziminazole-2-propionic acid, and its 
salts and derivatives (MEYER and 
Lipers), A., i, 451. 

Benzoic acid, preparation of (Weston 
CHEMICAL Co. and SavaGe), A., i; 
343. 

heat of combustion of (SwIEntTos- 
LAWSKI), A., ii, 32. 

solubility of, in ethyl acetate (Lioyp), 
A., ii, 221. 

esterification of (FrREAS and Rerp), 
A., ii, 160. 

and p-hydroxy-, isolation of, from 
soils (WALTERS), A., i, 152. 

separation and estimation of benz- 
aldehyde and (GEIGER), A., ii, 
463. 

Benzoic acid, calcium salt, hydrates 
and alcoholate of (STANBRIDGE), 
T., 808; A., i, 539. 

mercuric salt, preparation of solutions 
of (DELEPINE), A., i, 539. 


| Benzoie acid, 8-diethylamino-a-pheny]- 


propyl and 8-ethylamino-a-phenyl- 
propyl esters, preparation of 
(NaGal), A., i, 500. 

B-naphthyl ester, preparation of 
(ANTHONY-HAMMOND CHEMICAL 
Works), A., i, 261. 

Benzoic acid, p-amino-, azide and hydr- 
azide of, and their derivatives 
(Curtius and JANSEN), A., i, 45. 

diethylaminoethyl ester, and its 
hydrochloride (Baper and LEvIN- 
STEIN), A., i, 112. 
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Benzoic acid, hydroxy-derivatives, con- 
stitution of (WATERMAN), A., i, 
154. 

alkali salts, effect of heat on 
(MraAzek), A., i, 71. 

p-hydroxy-, ethyl ester, association 
of, in benzene (INNEs), T., 434. 

dihydroxy- and dinitro-derivatives, 
ammonium salts (McMaster and 
Wricurt), A., i, 263. 

o-nitro-, and its potassium salt, elec- 
trolysis of mixtures of (ScHALL), 
A., i, 389. 

Benzoic anhydride, equilibrium of benz- 
amide with (KREMANN and WENZING), 
A. % 3 

Benzoic anhydride, chloro-, iodo-, and 
nitro- (ApAMs, WirtH, and Frencn), 
A., i, 165. 

Benzoic oxalic anhydride, mono- and 
di-nitro- (ApAMs, WIRTH, and 
Frencw), A., i, 165. 

6-Benzoicsulphinidoethylmethylaniline, 
and its derivatives (v. Braun, 
Herper, and MULLER), A., i, 270. 

Benzoin oxalate (ApAMs, Wirrs, and 
Frencn), A., i, 165. 


Benzonitrile, 2:6-dichloro- (REIcH, 


SALZMANN, and Kawa), A., i, 15. 
Benzophenone, formation of, by Friedel 


and Crafts’ reaction (OLIviER), A., 
i, 228. 

association of, in benzene (INNEs), T., 
430. 

Benzophenone, 4:4’-diamino-, and 3:3’- 
dichloro-4:4’-diamino-, aud their 
derivatives (Frerz and KoEcH.Iy), 
A., i, 549. 

8-nitro-4-hydroxy- (BorscuE, LOwEN- 
STEIN, and Quast), A., i, 14. 
Benzophenoneoxime, methyl ethers of, 
and their derivatives (SEMPER and 
LICHTENSTADT), A., i, 437. 
y-Benzopyrones, halogenated, preparation 
of (SIMONIs and SCHUHMANN),A., i, 26. 
p-Benzoquinone-4-imine, 2-amino-, salts 
of (PiccarD and LARSEN), A., i, 396. 
1-Benzoresinol, sodium salt (Lizsp and 
ZINKE), A., i, 502. 
Benzisooxadiazole oxide, 3:5-dinitro- 
(GREEN and Rowe), T., 70; A., i, 127. 
Benzoxyamylanhydronorecgonine, ethyl 
ester and its hydrochloride(CHEMISCHE 
Werke Grenzacn), A., i, 122. 
Benzoxypropylanhydrodihydronorec- 
gonine, ethyl ester and its salts 
(CHEMISCHE WERKE GRENZACH), A., 
i, 122. 
Benzoxypropylanhydronorecgonine, and 
p-amino-, and p-nitro-, ethyl esters 
and their salts (CHEMISCHE WERKE 
Grenzacn), A., i, 121. 
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Benzoylacetic acid, m-nitro- (Reicu, 
AGAMIRIAN, KOEHLER, GAJKOWSKI, 
aud LuseEck), A., i, 262. 

2-Benzoyl-1-acetyl-3-0-hydroxyphenyl- 
cyclopropane-l-carboxylic acid, ethyl 
ester (WiDMAN), A., i, 348. 

Benzoyl-p-aldehydophenylethylene oxide 
(Boprorss), A., i, 229. 

3-Benzoy1-3:4-anisylidenecoumarin 
(WipMayn), A., i, 393. 

Benzoylation (REvERDIN), A., i, 536, 

Benzoy1-3-bromo-4-methoxyphenyl- 
ethylene oxide (Boprorss), A., i, 229. 

Benzoy1-(?)-bromo-3:4-methylenedioxy- 
phenylethylene oxide (Boprorss), A., 
i, 229. 

Benzoyl-a-bromoisovalerylamide (PEREL- 
STEIN and Binet), A., i, 166. 

Benzoylcarbamide, amino-, hydroxy-, 
and nitro-, and their dezivatives 
(Jacoss and HEIDELBERGER), A., i, 
69. 

o-Benzoyltetrachlorobenzoic acid, 3’:5’- 
dibromo-2’:4’-dihydroxy-, and 2’:4’- 
dihydroxy-, and their derivatives 
(OkNDORFF and ApbAmson), A., i, 
435. 

Benzoyldiacetylfructoseacetone (Fiscu- 
ER and Noth). A., i, 227. 

4-Benzoyl-3:5-diacetylgallic acid. See 
4-Benzoyloxy-3:5-diacetoxy benzoic 
acid. 

a-Benzoy1-83-diphenylbutadiene dioxide 
(Boprorss), A., i, 230. 

Benzoylethyl-y-phenylenediamine, and 

2-chloro-(FARBENFABRIKEN VORM. F, 
Bayer & Co.), A., i, 273. 

Benzoylethyltolylene-2:5-diamine 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 273. 

Benzoylethyl-y-xylylene-2:5-diamine 
(FARBENFABRIKEN VORM. F. Bayer & 
Co.), A., i, 273. 

Benzoylformic acid. See Phenylglyoxylic 
acid. 

Benzoylfructose-acetone and -diacetone, 
and p-bromo- (FiscHER and Norn), 
A., i, 227. 

3-Benzoylgallicacid. See 3-Benzoyloxy- 
4:5-dihydroxy benzoic acid. 

Benzoylglucose, and its phenylhydrazone 
(FiscHEr and Norn), A., i, 226. 

Benzoylglucose-acetone and -diacetone 
(FiscHER and Norn), A., i, 226. 

-Benzoy]l-a-o-hydroxyphenylpropane- 
BB-dicarboxylic acid, a-hydroxy- 
(WipmAn), A., i, 348. 

2-Benzoyl-3-o-hydroxyphenylceyclopro- 

pane-1:1-dicarboxylic acid, methyl 
ethyl ester (WIDMAN), A., i, 348. 

2-m-nitro-, ethyl ester (WipMAN), A., 
i, 394. 
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B-Benzoyl-a-4-methoxyphenylethyl- 
phosphonic acid, — its salts and 
oxime (CONANT), A., i, 75. 

3-Benzoyl-2-methyl-1 :4-benzopyranol 
and its anhydrohydrochloride (CHAtT- 
TrERJt and GuHosH), T., 446; A., i, 
303. 

Benzoylmethyl-p-phenylenediamine 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 273. 

Benzoylmethyltolylene-2:4-diamine 
(FARBENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 273. 

Benzoyl-1:4-naphthaquinonediazide 
(Dimroru, LEICHTLIN, and FRIEDE- 
MANN), A., i, 129. 

8-Benzoyl-8-m-nitrobenzylidenemethyl 
malonic acid, methy] ester (KonLER, 
Hitz, and BicELow), A., i, 74. 

B-Benzoyl- -m-nitrobenzylidenepropi- 
onic acid (Konter, Hit, and 
BicEtow), A., i, 74. 

Benzoyl-3-nitro-4- we ae ee 
ene oxide (Boprorss), A., i, 229. 

Benzoyl- oulimaghengtetnglens 
(Boprorss), A., i, 229. 

Benzoyl-m-nitrophenylethylene oxide, 
derivatives of (Boproxss), A., i, 230. 

-Benzoy1-8-m-nitrophenylethylmalonic 
acid, esters of (KoHLER, HILL, and 
BicEtow), A., i, 73. 

3-Benzoy1-2-m-nitrophenylcyclopropane- 
1:1-dicarboxylic acid, and its esters 
(Konver, HiL1, and BicELow), A., i, 
74. 

Benzoyl-m-nitrostyrylethylene 
(Boprorss), A., i, 229. 

Benzoyloxyacetoxybenzoic acids, 
their methyl esters (Fiscurr, Berc- 
MANN, and Lipscuitz), A., i, 174, 
175. 

$-Benzoyloxy-4:5-carbonyldioxybenzoic 
acid (FiscHer, BERGMANN, and Lip- 
scuitrz), A., i, 174. 

p-Benzoyloxycinnamic acid, 4’-amino- 
and 4’-nitro-, methyl esters (v. KoNEK 
and Pacsv), A., i, 394. 
8-Benzoyloxy-4:5-diacetoxybenzoic acid, 
and its methyl] esters (FIscHER, Berc- 
MANN, and Lipscuitz), A., i, 174. 
4-Benzoyloxy-3:5-diacetoxybenzoic acid, 
and its methyl ester (FiscHER, BERG- 
MANN, and Lipscuirz), A., i, 174. 
3-Benzoyloxy-4:5-dimethoxybenzoic 
acid, methyl ester (Fischer, Berc- 
MANN, and Lipscutrz), A., i, 174. 
3-Benzoyloxy-4-hydroxybenzoic _ acid, 
and its methyl ester _e HER, Berc- 
MANN, and Lipscurrz), A., i, 175. 

3- -Benzoyloxy- -4: 5-dinydroxy benzoic 
acid, and its methyl ester (FIscHER, 
BreroMann, and Lipscuitz), A.,i, 174. 
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$-Benzoyloxy-4-methoxybenzoic acid, 
methyl ester (FIscHER, Brekemany, 
and Lipscuitz), A., i, 175. 

4-Benzoyloxy-3-methoxybenzoic acid, 
5-amino-, and 5-nitro-, methyl] esters 
(v. Konex and Pacsv), A, i 
395. 

5-Benzoyloxy-1-8-naphthyl-4-benzyl-3- 
methylpyrazole (v. KoNEK and Mir- 
TERHAUSER), A., i, 408. 

1-Benzoyloxycyclopentane-1-carboxylic 
acid, amide and nitrile (ALoy and 
RaBavT), A., i, 224. 

a-Benzoyloxy-y-phenyl-A &-butenoic 
acid, amide and nitrile (ALoy and 
Rapaut), A., i, 224. 

a-Benzoyloxy-p-isopropylphenylacetic 
acid, amide and nitrile (ALoy and 
Rapavt), A., i, 224. 


| $-Benzoyl-3:4-phenacylidenecoumarin 


(WipMmay), A., i, 348. 

acid, 7- 
bromo-8-p-bromo-, methyl _ ester 
(KouHLER, HIt1, 
A., i, 78. 


and BIGELow), 


bromo- (KoHLER, HILL, and Bice- 
Low), A., i, 72. 
8-Benzoyl-y-phenylisocrotonic acid, 
B-p-bromo- (KOHLER, HILL, and 
BicELow), A., i, 73. 
Benzoylphenylethylene oxide, and its 
derivatives, action of light on (Bop- 
Forss), A., i, 232. 
p-amino-, and its acetyl derivative 
(JORLANDER), A., i, 21. 


y-bromo-8-p-bromo- (KOHLER, HILL, 
and BIGELOW), A., i, 73. 


_ y-Benzoyl-8-phenylethylmalonic acid, 


7-bromo-, esters be (KOHLER, HILL, 
and BIGELOW), A., i, 72. 
8-Benzoyl-a- phenylethyiphosphonic 
acid (ConANT), A., i, 75. 
Benzoylphenyl-y-phenylenediamine 
(FARBENFABRIKEN VoORM. F, Bayer 
& Co.), A., i, 273. 
3-Benzoy]-2-phenylcyclopropane-1:1-di- 
carboxylic acid, 3-p-bromo-, and its 
methyl ester (KoHLEeR, Hit, and 
BiGELow), A., i, 72. 
8-Benzoyl-y-phenylvinylmalonic acid, 
B-p-bromo-, methyl ester (KOHLER, 
HILL, and BicEtow), A., i, 73. 
8-BenZoylpropionic acid, f-p-bromo- 
(KonLer, Hitt, and BIGELOW), 
A., i, 73. 
a-Benzoylisosuccinic acid, ethyl ester 
(Meyer ani Litpers), A., i, 451. 
Benzoyltyrosine, esters and hydrazides 
of, and their eo (Curtius 
and DonsEtt), A., i, 46. 
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Benzoylisovalerylamide (PE&RELSTEIN 
and Birer), A., i, 166. 

$:4-Benzphenanthrene, and its picrate 
(MAYER and OPPENHEIMER), A., i, 
339. 

1:2:4-Benztriazine, 3-amino-, 3-bromo-, 
3-chloro-, and 3-hydroxy-, and their 
derivatives (ARNDT and RosENAU), 
A., i, 42. 

3-thiol-, and its derivatives (ARNDT 
and Rosenav), A., i, 41. 

Benzyl chloride, compound of dimetby]- 
aniline, zine chloride and 
(CHEMICAL Works, RoHNER & 
Co.), A., i, 260. 

esters, pharmacological and _ thera- 
peutic study of (Macuz), 
515. 

Benzyl alcohol, action of sulphur on 
(SzPERL and Wrervsz- KowaALSE]), 
A., i, 492. 

Benzylamine _stanni- 
chlorides (Druck), 
535. 

a-Benzylaminoglyoxylic acid, ethyl 
ester dichlorophenylhydrazone (Bu- 
Low and Huss), A., i, 43. 

Benzylbenzylideneamine, tribromide of 
(FRANZEN, Weroerzyn, and Krit- 
SCHEWSKY), A., i, 11. 

$-Benzyl-1-benzylideneindene, 
and di-chloro- (BERNTHSEN), 
487. 

Benzyleampholenic acid, and its deriva- 
tives (HALLER and LouvRriER), A., i, 
397. 

d-Benzyleampholic acid, and its methyl 
ester and mono- and di-bromo- (RUPE 
and BLecuscHMiID?), A., i, 223. 

$-Benzyl-1-y-chlorobenzylideneindene 
(BERNTHSEN), A., i, 488. 

8-Benzyl-1-p-chlorobenzylindene 
p-chloro- (BERNTHSEN), A., i, 
488. 

3-Benzyl-1-op-dichlorobenzylideneind- 
ene and chloro-, and dichlorohydroxy- 
(BeERNTHSEN), A., i, 487. 

Benzyldimethylethyl alcohol (HALLER 
and Baurr), A., i, 428. 

Benzylethyleampholamide 
and LouvRIER), A., i, 397. 

Benzylideneacetophenone. See Phenyl 
styryl ketone. 

2-Benzylideneaminoanthraquinone, 1- 
chloro- (ScHOL! aud DIscHEN- 
DORFER), A., i, 307. 
1-Benzylideneamino-5-phenylhydantoin 
(BarLEy and PrircHetr), A., i, 
459, 

Benzylideneaniline, 
(FRANZEN, WEGRZYN, 
SCHEWSKY), A., i, il. 


A., i, 
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and 
487, 
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bromides of 
and Krirt- 


ii, 557 


and 


Benzylideneaniline, 2’-chloro-3- 
and Srern), 


-4-nitro- (MAYER 

A, 4 8%. 
2:4-dihydroxy- (SENIER and GAL- 

LAGHER), T., 83; A., i, 109. 

Benzylidenebenzaldehydecyanhydrin- 
acetal, formation of (SAVELSBERG), 
Ae, iy BE 

Benzylidenebromoanilines, 2:4-dihydr- 

(Senizer and GALLAGHER), 
, 34. 

Benzylidene-4-bromo-2-iodoaniline, 0- 
nitro- (DArtns, VAUGHAN, and 
JANNEY), A., i, 340. 

d-Benzylidenecampholic acid, and its 
esters (Rupe and BLEcHSCHMIDT), 
A., i, 222. 

Benzylidenecamphor, preparation and 
derivatives of (Rupg and BLEc#H- 
scHMIDT), A., i, 222. 

Benzylidenecamphylamine, 2:4-dihydr- 
oxy- (SenreER and GALLAGHER), 
T., 35. 

Benzylidenecarbamylhydrazinophenyl- 
acetonitrile (BAILEY and PRITCHETT), 
A., i, 459. 

Benzylidenecollidine, and its salts (v. 
WALTHER and WEINHAGEN), A., i, 
78. 

a-Benzylidenehydrazinophenylacetic 
acid, and its derivatives (DARAPsKY), 
A., i, 558. 

Benzylidenehydrazinophenylacetonitr- 
ile, preparation and derivatives of 
(BatLey and PrircnHett), A., i, 
458. 

1-Benzylideneindene, mono- and di- 
chloro- (BERNTHSEN), A,, i, 486. 

1-Benzylidene-3-methylindene picrate 
(Wtest), A., i, 489. 

Benzylidene-S8-naphthylamine, 2:4-di- 
hydroxy- (SENIER and GALLAGHER), 
T., 34. 

Benzylidene-a- and -8-naphthylamines, 
chloronitro- (MAYER and STEIN), 
A., i, 38. 

Benzylidenepzxonolsulphonic acid, 
and its ammonium salt (PFEIFFER 
and NEGREANU), A., i, 19. 

Benzylidene-p-phenylenediacetic acid, 
o-nitro- (WEITZENBOCK and KLING- 
LER), A., i, 494. 

1-Benzylidene-3-isopropylindene 
(THIELE and Merck), A., i, 485. 

Benzylidene-im-toluidine, 2:4-dihydroxy- 
(SeENIER and GALLAGHER), T., 34. 

Benzylidene-p-toluidine, bromides of 
(FRANZEN, WrGRzYN, and Krit- 
SCHEWSKY), A., i, 11. 

Benzylidene-p-toluidine, 2’-chloro-3- 
nitro- (Mayer and Srern), A., i, 
37. 
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Benzylidene-d-/-xylohexosamolactone 
hydrochloride (LEVENE), A., i, 531. 
$-Benzylindene, mono- and di-chloro- 

(BERNTHSEN), A., i, 486. 
3-Benzyl-2-methyl-1:4-benzopyrone, 

7-hydroxy-, and its derivatives 

(CRABTREE and Rosinson), T., 867. 

1-Benzyl-3-p-methylbenzylindene, 1-p- 
chloro- (BERNTHSEN), A., i, 488. 

1-Benzyl-2-methylindole (FaRBWERKE 
vorM. MEIsTER, Lucius, and Bri'n- 
ING), A., i, 229. 

Benzylnicotinium salts, and nitro- (v. 
WALTHER and WEINHAGEN), A., i, 
77. 

Benzylpicolinium salts, and nitro- (v. 
WALTHER and WEINHAGEN), A., i, 
77. 

3-Benzy]-1-p-isopropylbenzylideneind- 
ene (BERNTHSEN), A., i, 487. 

Benzylpyridinium salts, and nitro- (v. 
WALTHER and WEINHAGEN), A., i, 
77. 

Benzylquinolinium salts, and nitro- (v. 
WALTHER and WEINHAGEN), A., i, 
77. 

a- and §8-Benzylthioglucosides, and 
their tetra-acetates (SCHNEIDER, 
Sepp, and STIEHLER), A., i, 253. 


$-Benzyl-l-tolylideneindene (BERNTH- | 


SEN), A., i, 487. 
Benzyltrimethylsilicane-»-sulphonic 


acid, and its salts and derivatives 


(Byepén), A., i, 134. 
2-Benzyl-3(2’:4’-xylyl)-quinoxaline 
(JOGRLANDER), A., i, 21. 

Berberidene (PERKIN), T., 761; A., i, 
546. 

Berberine, detection of, microchemically; 
in hydrastis powder (Ess), A., li, 
466. 

epiBerberine, and its salts (Perkin), 
T., 403; A., i, M6. 

W-Berberinium iodide 
751. 

Betaine phosphotungstate(DruMMoND), 
A., i, 337. 

Betulenes (SEMMLER, 
RicurTEr), A., i, 301. 

Betulol, and its acetate (SEMMLER, 

. Jonas, and RicntTer), A., i, 301. 

Betulyl chloride (SeMMLER, Jonas, and 
RicuTEr), A., i, 301. 

Bile pigments, detection of, in serum 
(FoucHEr), A., ii, 415. 

Bilirubin (pe GRAAFF), A., i, 510. 

Binary systems, graphic representation 

of the properties of (MasrINne), A., 
ii, 389. 

influence of substitution on equi- 
librium in (KREMANN and PeErrit- 
SCHEK), A., ii, 68, 69. 


(Perky), T., 


JONAS, and 
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Biological processes, influence of steric 
hindrance in (BAUbIscH and Kaus) 
A., i, 53. 

Biological substances, estimation of 
total carbon in (RENAUD), A., ii, 407, 

Birds, occurrence of aluminium oxide 
and silicic acid in feathers of (Gon. 
NERMANN), A., i, 465. 

polyneuritis in, and its prevention 
(Dutcner and CoLatz), A., i, 
561; (Sucrura), A., i, 562. 

Bis-4-acetyl-1-phenyl-5-methylpyrazo- 
lylazine (Darns and HArRGER), A., i, 
239. 

Bis-a-bromo/sovalerylsalicylamide. See 
iso Valeroxy benzoy]-a-bromoisovalery]- 
amide, a-bromo-. 

2:4-Bis-3’:5’-dichlorobenzeneazophenol, 
2:5-dichloro- (WILLSTATTER and 
ScuupkEL), A., i, 400. 

Bischofite, deposits of (Rézsa), A., ii, 80. 

Bisdiethylacetal, dithio- (Curtivs and 
Kyriacov), A., i, 47. 

By-Bis[-3:4-methylenedioxypheny]]-but- 
anes, ad-dinitro-, and their deriva- 
tives (Sonn and ScHELLENBERG), A., 
i, 10. 

Bismuth alloys with antimony, electro- 
lytic potential of (BEKIER), A., ii, 
425. 

with lead and silver (Goro), A., ii, 
365. 

Bismuth compounds, optical properties 
and constitution of (ScHAFER and 
Hew), A., ii, 1. 

Bismuth oxychloride, solubility of, in 
hydrochloric acid (NoyrEs, Hatt, 
and BEATTIE), A., ii, 45. 

hydroxide, solubility of, in 
(ALMKVIsT), A., ii, 320. 

subnitrate, estimation of nitric acid 
in (Luce), A., ii, 273. 

tellurides (AMADORI), A., ii, 366. 

Bismuth, estimation of, colorimetrically, 
in copper (MoTHERWELL), A., 1i, 
136. 


water 


estimation of, electrolytically (Pocn), 
A., ii, 373. 
Bismuth electrode. 
Bixin (HEIDUSCHKA and Panzer), A. i, 
26. 
Blende, crystalline structure of (BECK- 
ENKAMP), A., ii, 9 


See Electrode. 


magnetic properties of (Srurzer, 
Gross, and BoRNEMANN), A., ii, 
216. 

Blood, viscosity of (TREVAN), A., i, 355. 

coagulation of (MELLANBY), A., i, 87; 
(CLOWEs), A., i, 276. 

pulmonary, tension of carbon dioxide 
en oxygen in (FripErtcti4), A., 
i, 275 
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Blood, residual reducing power of 
(Scoumm), A., i, 50. 
effect of diaminoacridine sulphate on 
the toxicity of (BrowninG and 
GULBRANSEN), A., i, 282. 
acetone substances in, in diabetes 
(KENNAWAY), A., i, 357. 
amino-acids and dextrose in (HENDRIX 
and Sweet), A., i, 137. 
carbon dioxide capacity of (HENDER- 
son and HaGcGarp), A., i, 201, 202. 
action of chlorates on (CAESAR), A., i, 
512. 
cholesterol and its esters in (KNup- 
son), A., i, 136. 
creatine aud creatinine in (FEIGL), 
A., i, 357. 
human, amount and distribution of 
creatine and creatinine in (HUNTER 
and CAMPBELL), A., i, 137. 
dextrose and cholesterol in (McCrup- 
DEN and SARGENT), A., i, 275. 
enzyme from the leucocytes of (FrEs- 
SINGER and CLoGNE), A., i, 50. 
gases of, influence of atropine and 
pilocarpine on (KELEMAN), A., i, 
511. 
phenols in (TnEIs and BENEDICT), 
= * 
human, distribution of phosphoric 
acid in (BLoor), A., i, 557. 
sugar in (GUTMANN and ADLER), A., 
i, 50; (Ex), A., i, 356. 
influence of morphine on sugar in 
(Ross), A., i, 356. 
tate of dialysis of sugar in, in diabetes 
(KLEINER), A., i, 356. 
Blood detection and estimation :— 
analysis of (LEE), A., ii, 140. 
analysis of gases of (HENDERSON and 
SmiTH), A., ii, 81; (VAN 
SLYKE), A., ii, 82. 
and detection of acids in it 
(Straus and MEIER), A., ii, 
467. 
detection and estimation of quinine in 
(RAMsDEN and Lipkin), A., ii, 
251. 
estimation of acetoacetic acid, acetone 
and 8-hydroxybutyric acid in (VAN 
SLYKE and Firz), A., ii, 86. 
estimation of the alkaline reserve of, 
electrometrically (McCLENDON), A., 
ii, 83. 
estimation of calcium in (HALVERSON 
and BERGEr™), A., i, 50; (HALVER- 
son, MouLeEr, and BERGEI™M), A., i, 
51; (JANSEN), A., ii, 174. 
estimation of carbon dioxide in 
(HENDERSON and PrINceE), A., i, 
136; (HENDERSON and Morgiss), 
A., ii, 506. 


ii, 559 


Blood detection and estimation :— 
estimation of chlorine in (Siror and 
JoreEr), A., ii, 237. 
estimation of chlorides in (DuGAR- 
DIN), A., ii, 172. 
estimation of cholesterol in (Kast, 
Myers, and WARDELL), A., ii, 
245; (Myers and WARDELL), A., 
ii, 461. 
estimation of creatine and creatinine 
in (Fricu), A., i, 202 ; (GREENWALD 
and McGurrg), A., ii, 251 ; (DENIS), 
A., ii, 414. 
estimation of creatinine in (CHERT- 
Kov), A., ii, 380. 
estimation of dextrose in (BENEDICT), 
A., ii, 247; (Appis and SHEvKy), 
A,, ii, 336, 337. 
estimation of fatty acids in (CsonKA), 
A., 1, BE. 
estimation of iron in (BERMAN), A., ii, 
371. 
estimation of methyl groups attached 
to nitrogen in (KossEL and 
Epipacuer), A., i, 463. 
estimation of nitrogen in (DONALD; 
Oana), A., ii, 127; (SsoLLEMA 
and HessEerscuy), A., ii, 128. 
estimation of non-protein nitrogen in 
(GREENWALD), A., ii, 239. 
estimation of phenols in, colorimetri- 
cally (BENEDICT and TuHEIs), A., ii, 
461. 
estimation of phosphoric acid in 
(Bioor), A., ii, 452. 
estimation of quinine in (HARTMANN 
and Z1uA), A., i, 328. 
estimation of sugar in, microchemically 
(Ece; Bane), A., ii, 278; (BANG 
and HarLEHOEL), A., ii, 279. 
estimation of urea in (PELTRISOT), 
A., ii, 414. 
estimation of uric acid in (TERVAERT), 
A., ii, 250; (Morris), A., ii, 251; 
(CurrMAN and LEHRMANN), A., ii, 
464. 
Blood-corpuscles, agglutination of 
(RapsMA), A., i, 511. 
white, physical properties of (TANGL 
and Bopon), A., i, 203. 
Blood-plasma, proteins of (HERZFELD 
and Kiinecer), A., i, 87. 
estimation of chlorides in (RAPPLEYE), 
A., ii, 404. 
Blood-serum, physical properties of 
(TANGL and Bopoy), A., i, 203. 
action of carbon dioxide, acids and 
alkalis on (HAMBURGER; HASSEL- 
BALCH, and Warsure), A., i, 320. 
pigments of (Parrrn), A., i, 558. 
human, hematin in (FEIGL; FrEten 
and Drvussine), A., i, 241. 
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Blood-serum, human, phosphates in 
(FEIGcL), A., i, 50, 203, 320, 357. 

estimation of calcium and magnesium 
in (Marriotr and Howtanp), A., 
ii, 21. 
estimation of cholesterol in (BERN- 
HARD), A., ii, 336. 
estimation of residual nitrogen in 
(Fiscuer), A., ii, 452. 
estimation of phosphates in (Mar- 
rroTT and HAEssLer), A., ii, 20. 
human, estimation of phosphorus in 
(Ferret), A., i, 50. 
Blood-stains, detection of (PALer and 
FERNANDEZ), A., ii, 180. 
Boiling points, determination of, appar- 
atus for (Epwanrps), A., ii, 61. 


in capillary tubes (Emicn), A., ii, 


abnormal, causes of (BerTHoup), A., 
ii, 388. 
of the paraffins (Lr Bas), A., ii, 292. 
Boodt, <Ansclmus Boétius de, life of 
(JAEGER), A., ii, 228. 
Boric acid. See under Boron. 
Borohydrates. See under Boron. 


Boron in volcanic deposits (Brun), A., | 


ii, 323. 

amorphous, and its nitride and phos- 
phate (Kroxt), A., ii, 109. 

Boron compounds, manurial experiments 
with (Cook and Witson), A., i, 
332. 

Boron :-— 

Boric acid, influence of hydroxy-acids 
on the conductivity of (BOESEKEN 
and KALSHOVEN; BOESEKEN, 
GoOETTSCH, VAN LOON, VAN DER 
Spek, and WEISFELT), A., ii, 
146. 

influence of nitrogen derivatives on 
the electrical conductivity of 
(BOEsEKEN, GogrTYscH, and 
Sturm), A., ii, 146. 

estimation of, by means of manna 
(ItEs), A., ii, 407. 

Borohydrates, constitution of (Ray), 
T., 807; A., ii, 440. 

Borous acid, possible existence of, and 
its salts (Ray), T., 805; A., ii, 
440. 

Boron organic compounds :— 

Boric acid, salts of the catechol com- 
pound with (BOEsEKEN, OBREEN, 
and VAN HAEFTEN), A., i, 219. 

Boron, detection of, spectroscopically 

(DE GramonT), A., ii, 172. 

detection of, with turmeric viscose 
silk fibres (CHAMOT and CoLg), A., 
ii, 129. 

12-Borotungstic acids (RosENHEIM and 
JAENICKE), A., ii, 77. 
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Borous acid. See under Boron. 

Brain, effect of toxic substances on the 
chemistry of (ABELoUS and Souza), 
A., i, 88. 

isoBrazilein, synthesis of salts of (Cras. 
TREE and Rospinson), T., 859. 

Bread, digestibility of (BLakr), A, i, 
254. 

Bromates and Bromic acid. See under 
Bromine. 

Bromine, atomic weight of (Reimay; 

Murray), A., ii, 42. 

electrical conductivity of solutions in 
(Darby), A., ii, 145. 

Hydrobromic acid, free energy of 

dilution of (Lewis and Srorca), 
A., ii, 27. 

gaseous, density of 
Murray), A., ii, 42. 

compounds of aromatic hydro. 

. carbons with (Maass and Rts- 
SELL), A., i, 534. 

Bromides, estimation of, volumetric. 

ally (Voroéek), A., ii, 238. 

estimation of, in presence of chlor- 
ides and iodides (WINKLER), A., 
ii, 237. 

Bromic acid, detection and estimation 
of, in presence of hydrobromic, 
hydrochloric, and hydriodie acids 
(Purcorttt), A., ii, 451. 

Bromates, estimation of, in presence 
of hypobromites (Rupp), A., ii, 125. 

Hypobromites, estimation of, in pre- 
sence of bromates (Rupp), A., ii, 
125. 

Bromine detection and estimation :— 
detection and estimation of (CAsARES 

and Taster), A., ii, 330. 
detection and estimation of, by 
magenta-sulphuric acid (DENIGis 
and Camas, A., ii, 203. 
estimation of, volumetrically (Voro- 
tek), A., ii, 272. 

estimation and distribution of, in 
animal organs (AUTENRIETH), A. 
ii, 238. 

Bromine electrode. See Electrode. 

Bronchial secretion, action of sugars on 
(Lo Monaco), A., i, 466. 

Broom. See Sarothamnus scoparius. 

Brucine, estimation of, colorimetrically, 
in presence of strychnine (W6BER), 
A., li, 339. 

Buckwheat. 
pyrum. 

Burette, device to improve the delivery 
of (Merritt), A., ii, 171. 

Butinen-y-ol (Hess and MuNDERLO#), 
A., i, 291. 

Butter, detection of foreign fat i 
(STEWaRrrt), A., ii, 463. 


(Reman ; 


See Fagopyrum fago- 
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Butter-fat, glycerides of (AMPERGER), | 


A., i, 418 


estimation of on gh acids in (HOLLAND | 
Butyramideglucoside, a-hydroxy-(F1scH- 
n-Butyl chloride, action of, with o- and | 
| Butyric acid, oxidation of, with hydrogen 


and BucKLEy), A., ii, 250. 


p-toluidines (ReILLy and HicKIy- 
porrom), T., 974. 
tert.-Butyl aleohol, 
Chloretone. 

— phosphotungstate (Drum- 
monp), A., i, 336 

4-n- Butylaminoazobenzene-4’-sulphonic 


trichloro-. See 


acid, sodium salt (Re1Lty and Hick- | 


InnoTrom), T., 111. 

a-Butylaminoglyoxylic acids, ethyl ester 
dichlorophenylhydrazones (BijLow 
and Huss), A., i, 43. 


n-Butylaniline, preparation and deriva- | 


tives of (REILLY and HitckiNBoTroM), 
A., i, 10. 
isoButyl-o- <% 
(WaunL), A., 
ne daachanteminns (Rem. Ly and HIcKIN- 
potrom), T., 974, 985. 
Butylbenzene, amino- (REILLY 
Hick1nBotrom), T., 983. 


and 


Butyl dipheny! phosphite (MILOBENDZKI 


and Szutein), A., i, 495. 
8-Batylhexane (LEVENEandCretcueEr), 
A,, i, 251. 


«Butylhexoic acid, and its ethyl ester | 


i, 250. 
(LEv ENE 


(LEVENE and Crercuer), A., 
B-Butylhexyl iodide 
CreTcneER), A., i, 251. 
8-Butylhexyl alcohol 
CrETCHER), A., i, 250. 
$-Butylhexylmalonic acid, and its ethyl 
ester (LEVENE and CRETCHER), A., i, 
251. 
1- ee (Vv. 


(LEVENE and 


Braun), A., i, 


sisBatylindene (Wuesrt), A., i, 491. 
yButyloctoic acid, and its ethyl ester 
(LEVENE and CrercHeR), A., i, 261. 
Butyloctyl iodide (LEvENE and 
CrercneEr), A., i, 251. 

'Butyloctyl alcohol (LEVENE 
CrETCHER), A., i, 251. 

1:4-fert.-Butylphenol-3-sulphonic acid, 
and its sodium salt (ANscHtUTz and 
HopEntvs), A., i, 425. 

tert. -Butylphenylene- 3:4- not iad ing 
— and HopEntus), A., i, 
42 

1. re hydriodide (PowELL 
and DeHn), A., i, 124. 

n-Butyl- -p-toluidine, nitro-derivatives of 
— and Hickinsorrom), T., 

w-Butyl-o- and -p-toluidines, and their 
salts and derivatives (REILLY and 
Hickinsortom), T., 978. 


and 


-p-anisylhydrazides | 


and | 


ii, 561 


isoButylxanthic acid, potassium salt, 
reaction of ammonium molybdate with 
(Diaz DE Puaza), A., i, 249. 


ER and ANGER), A., i, 526. 


peroxide (WITZEMANN), A., ii, 
422. 

ethyl ester, physical properties of 
(MatruEews and FAviLue), A., i, 

detection and estimation of (DENIGés), 
A., ii, 138. 

estimation of, and its separation from 
acetic and propionic acids (CRow- 
ELL), A., ii, 137. 


| Butyric acid, halogen derivatives, rela- 


tive stabilities of (Smmpson), A., i, 
250. 
B-hydroxy-, estimation of, in urine 
and blood — SLYKE; VAN SLYKE 
and Firz), A., ii, 86. 
3-Butyryl-p-cresol, 3-a-chloro- (v. Au- 
WERs and MULuER), A., i, 29. 


Cc. 


Cabbage, fermentation of (NELson and 


Beck), A., i, 364. 
phy tosterols in the seeds of, and in 
the feces after feeding on it (ELLIs), 
A., i, 361. 
Cacodylie acid, and thio-, uranyl salts 
(MULLER), A., i, 383. 
Cadaverine. See Pentamethylenedi- 
amine. 
Cadmium, allotropy of (Coney), A., ii, 
290. 
spectrum of, in the inert gases (COLLIE 
and Watson), A., ii, 383. 
ionisation and resonance potentials of 
(TaTE and Foore), A., li, 94. 
Cadmium bases (cadmiumammines), salts 
of, with organic acids (EPHRAIM and 
RosENBERG), A., i, 390. 
Cadmium iodide, equilibrium of, with 
free iodine (vAN NAME and Brown), 
A., ii, 28. 
selenide, formation of (CHIKASHIGE 
and HrxosaKa), A., ii, 112. 
Cadmium organic compounds :— 
dialkyls (Krausk), A., i, 157. 
Cadmium detection, estimation and 
separation :— 
detection of (AGRESTINI), A., ii, 455. 
estimation and separation of (CARNOT), 
A., ii, 133. 
Cesium chloride, double chlorides of 
(VERMANDE), A., ii, 397. 
Cesium, estimation of, in plant ash 
(Rosrinson), A., ii, 132. 
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Cesium ions, effect of, on the action of 
the heart (ZWAARDEMAKER), A., i, 
326. 

Caffeine, action of, on muscle (BELAk), 
A., i, 89. 

Calabar bean, alkaloids of (Max and 
MicHet PoLonovsk!), A., i, 504; 
(Max Potonovsk1), A., i, 505. 

Calcite, crystalline structure of (BECKEN- 

KAMP), A., ii, 9. 


! 
| 


| 
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Camphor, oximino-, decomposition of, 
on heating (SERNAGIOTTO), A.,, i, 117, 

Camphoraldehydic agjd. See Aldehydo. 
camphoceanie acid. 

Camphoranil (REpDELIEN), A., i, 117. 


- Camphoric acid semialdehyde. See Alde- 


hydocamphoceaniec acid. 
Camphoroxime, association of, in benzene 
(InnEs), T., 432. 


| a-Camphylaminoglyoxylic acid, ethyl 


from North Burgess, Ontario (Gra- 


HAM), A., ii, 324. 
Calcium, specific heat of (EAsTMAN and 
RopesussH), A., ii, 149. 
metabolism. See Metabolism. 
Calcium arsenates (Rosprinson), A., ii, 
232 


borates, anhydrous, heat of formation 
of (GRIVEAD), A., ii, 258. 

carbonates, basic (DoNATH and LANG), 
A., ii, 76. 

chloride, 
with (Knott & Co.), A., i, 528. 

hydroxide, effect of passing acetone 


vapour over heated (FREUDENHEIM), | 


A,, i, 252. 


oxide (Zime), equilibrium of alumina, | 
silica and (NEUMANN), A., ii, | 


441. 


effect of, on soils (HAGER), A., i, | 


247. 
Calcium organic compounds:— 
cyanamide, 
diamide in (KAppPEN), A., ii, 208. 
estimation of dicyanodiamide and 
urea in (HENE and VAN HAAREN), 
A., ii, 379. 


estimation of nitrogen in (TurR- | 


Kus), A., ii, 127. 
morphinate (RAKSHIT), 
A., i, 350. 

Calcium estimation :— 

estimation of, volumetrically (Gross- 
FELD), A., ii, 83 

estimation of, in blood (HALVERSON 
and Bercem), A., i, 50; (Hat- 
VERSON, MouLerR, and BERGEIM), 
A., i, 51 ; (JANSEN), A., ii, 174. 

estimation of, in blood-serum (MaAr- 
riotr and How.anp), A., ii, 21. 

Calorimeter, thermal leakage in( WHITE), 
A., ii, 149. 

alloapo-Camphanecarboxylic acid. See 
a-Fenchenylanic acid. 

Camphoceanaldehydic acid. See Alde- 
hydocamphoceanic acid. 

Camphonanic acid, isoamino-, methyl 
ester, action of nitrous acid on (NoYEs 
and SKINNER), A., i, 65. 

cis-Camphonolic acid, salts and deriva- 
tives of (NovEs and SKINNER), A., i, 
65. 


T., 


compounds of carbamide | 


estimation of dicyano- | 


470; 


ester dichlorophenylhydrazone( BitLow 
and Huss), A., i, 43. 

Camwood, colouring matters of (O’Nem 
and Perkin), T., 125; A.,i, 181. 
Cancer, effect of calcium and sodium 

ions on growth of (CRAMER), A., i, 559, 

Caoutchouc (india-rubber), diffusion of 
gases through (DEWAR), A., ii, 186, 
vulcanisation of, without sulphur 
(BuNSCHOTEN), A., i, 503. 
Carbamic acid, preparation of esters of 
(FARBENFABRIKEN VorM. F. Bayer 
& Co.; Synrnetic Patents Co,), 
A., i, 260. 
p-benzylphenyl ester (FARBENFABRI- 
KEN vor. F. Bayer & Co.; Syv- 
THETIC PATENTS Co.), A., i, 260. 
Carbamide, synthesis of (WERNER and 
CARPENTER), T., 694; A., i, 528, 
electrochemical synthesis of(FicuTEr), 
A., i, 215. 
mechanism of the synthesis of, from 
urethane (WERNER), T., 622; A,, i, 
380. 
formation of, from amines in the 
animal organism (LOFFLER), A., i, 
242. 
compounds of calcium chloride with 
(Knott & Co), A., i, 528. 
interaction of formaldehyde 
(Drxon), T., 288; A., i, 255. 
equilibrium of nitrobenzenes with 
(KREMANN and PerrirscHEk), A., 
ii, 68. 
decomposition of, on heating with acids 
and with alkalis (WERNER), T., 84; 
A., i, 103. } 
phosphotungstate (DrumMonp), A., i, 
337. 
estimation of, in calcium cyanamide 
(HENE and vAN Haaren), A., i, 
379. 
See also Urea. 


and 


| Carbamides, constitution of (WERNFR), 


T., 84, 622; A., i, 103, 380; (Wen- 
NER and CARPENTER), T., 694; A, 
i, 528. 

Carbamides, aromatic (JACOBS 
HeipELBERGER), A., i, 68. 
preparation of (FARBENFABRIKEN 
vorm. F. Bayer & Co.), 

113. 


and 


A., i 
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Carbamides, thio-. See Thiocarbamides. 

Carbamidobenzamides, and their deriva- 
tives (Jacops and HEIDELBERGER), 
A., i, 70. 

a-Carbamidoisobutylacetic acid, injec- 
tion and excretion of (RoHDE), A., i, 
277. 

a-Carbamidobutyric acid (West), A., i, 
$11. 

p(!)-Carbamidochloroacetylbenzylamine 
(Jacops and HEIDELBERGER), A., i, 
71. 

p-Carbamidophenoxyacetic acid, methyl 
ester and amide of, and their chloro- 
acetyl derivatives (JAcoss and Her- 
DELBERGER), A., i, 70. 

Carbamidophenylacetamides, and their 
chloroacetyl derivatives (JAcoBs and 
HEIDELBENGER), A., i, 70. 

p(!)-Carbamidophenyl chloromethyl 


ketone (JAcoBs and HEIDELBERGER), | 


Ai a 
Carbamylhydrazinophenylacetic acid, 
and its derivatives (DARAPsKY and 
PRABHAKAR), A., i, 507. 
Carbazole, acyl derivatives of (Cort- 
sarow), T., 816; A.,i, 548. 
B-1-Carbethoxypiperidy1-2-propaldehyde 
(Hess and EicHet), A., 1, 34. 
3-8-Carbethoxy/supropyl-1-methyleyc/o- 
pentane-l-carboxylic acid. See 3- 
Carboxy-3-methyleyc/opentane-1-iso- 
butyric acid. 

Carbides, temperature of formation and 
stabilitv range of (RuFF), A., ii, 314. 
Carbohydrates, assimilation of, by plants 

(Boxorny), A., i, 366. 
action of symbiotic bacteria on (Por- 
TIER and Brerry), A., i, 358. 
metabolism of. See Metabolism. 
colour reactions of fluorene with (Gu6e- 
LIALMELLI and De.mon), A., i, 
161. 
oCarbomethoxyanilinomethyl hypo- 
sulphite (Binz, Hurres, and GoLDEN- 
zWeIG), A., i, 5. 
Carbon, atomic weight of (SrauRross), 
A., ii, 312. 
— heat of (WorTHING), A., ii, 
217. 
. fusion of (La Rosa), A., ii, 
62. 


Carbon alloys with chromium (Rurr 
and Fornr), A., ii, 399. 
with iron (RuER and GoERENs), A., 
ii, 399. 
Carbon ‘etrachloride, preparation of 
(Isco CuemicaL Co.), A., ii, 230. 
action of radium rays on (KAILAN), 
A., i, 209. 
action of aniline with (HartuNc), 
T., 163; A., i, 237. 
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Carbon éetrachloride, use of, in analysis 
(JANNASCH and Harwoop), A,, ii, 
373 

monoxide, preparation of (BLOUNT), 

A., ii, 165. 

reduction of sulphuric acid by (MIL- 
BAUER), A., ii, 360. 

behaviour and detection of, in the 
**chlorate pipette” (HoFMANN), 
A., ii, 329. 

dioxide, equilibrium in the system : 

ferrous carbonate, water and 
(Situ), A., ii, 261. 

equilibrium in the system: zinc 
carbonate, water and (SMITH), 
A., ii, 261. 

tension of, in alveolar air (JENNI), 
A., i, 462. 

evolution of, from distilled water 
under pressure (PatTEN and 
Marys), A., ii, 197. 

dissolved, in distilled water, in- 
fluence of, in  alkalimetry 
(Bruuns), A., ii, 453. 

transport of, by solutions of sodium 
hydrogen carbonate (Buck- 
MASTER), A., i, 355. 

reduction of, by hydrogen peroxide 
(WISLICENUs), A., i, 472. 

assimilation of (WILLSTATTER and 
Srotz), A., i, 207 ; (WATERMAN), 
A., i, 518. 

absorption of, by colloidal chloro- 
phyll (WILLsTATTER and STo.t), 
A., i, 243. 

respiratory regulation of the, in 
blood (HENpERSON and Haa- 
GARD), A., i, 201, 202. 

amount of, in urine (Denis and 
Minot), A., i, 360. 

detection of (Srarrorp), A., ii, 
205. 

estimation of, by Dittrich’s 
method (v. Horvath), A., ii, 
241, 

estimation of, gasometrically (Mgs- 
TREZAT), A., ii, 174. 

alveolar, estimation of (YAMADA), 
A., i, 511. 

estimation of, in blood (HENDER- 
son and Prince), A., i, 136; 
(HENDERSON and Smirn), A., ii, 


estimation of, in carbonates (CHA- 
pin), A., ii, 370. 
estimation of, in plant respiration 
(GuRJAR), A., ii, 82. 
Carbonic acid, preparation of esters of 


(FARBENFABRIKEN orm. F, 
Bayer & Co.), A., i, 260. 

rate of hydrolysis of esters (SKRA- 
BAL), A., ii, 11. 
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Carbon :— 

Carbonic acid, dithio-, ethyland methyl 
hydrogen esters, rate of decomposi- 
tion of (v. Hatpan and Hecnr), 
A., ii, 222. 

Carbonates, normal, and acid, estima- 

tion of (MrsrRezatT), A., ii, 274. 

estimation of carbon dioxide in 
(Cuapin), A., ii, 370. 

Carbon disulphide, equilibrium of benz- 

ene and (SAMESHIMA), A., ii, 429. 

Carbon detection and estimation :— 
detection of, in steel, by the Eggertz 
test (WHITELEY), A., ii, 130. 
estimation re by the wet method 
(Stepp), A., ii, 274. 
Carbonation (PATTEN and Matns), A 

ii, 197. 

Carbonic acid. See under Carbon. 

Carbonyl chloride, action of ammonia 
with (WERNER), T., 694; A., i, 528. 

N-Carbonylearbazole (Corisarow), T 
819. 

o-Carboxyanilinoacetonitrile (Binz, 
Hverer, and GoLpenzwete), A., i, 6 

o-Carboxyanilinomethyl a-hydroxybenz- 
yl hyposulphite (Binz, Hurrer, and 

GoLDENZWEIG), A., i, 6. 

a-Carboxy-8-p-bromobenzoyl-y-phenyl- 
butyrolactone (Kou.Ler, Hiv, and 

BicELow), A., i, 73. 

3-Carboxymethyl-1-methylcyc/opentane- 
l-carboxylic acid. See Methylnor- 
homocamphoric acid. 

3-Carboxy-3-methylcyc/opentane-1-iso- 
butyric acid (homofenchonic acid), and 
hydroxy-, and their ethyl] esters 

(Ruzicka), A., i, 23. 

$-Carboxy-3-methyl-A°-cyc/opentene-1- 
isobutyric acid (dehydrohomofenchonic 

acid), ethyl ester (RuzicKA), A., i, 

23 


Carcinoma. See Cancer. 

Carnosine, constitution and — of 
(BAUMANN and INGVALDSEN), A., i, 
454. 

Carotin, occurrence of, in oils and plants 
(Giux), A., i, 476. 

Carp, influence of oxygen tension on 
metabolism of (GAARDER), A., i, 512. 

Carvone, isomerisation of, in light 

(SERNAGIOTTO), A., i, 444. 

conversion of, into pulegenic acid 
(WALLACH and vy. RECHENBERG), 
A., i, 429. 

Carvoneanil (REDDELIEN), A., i, 117. 

Carvonecamphor, constitution of 
(SErRNAGIoTTO), A., i, 444. 

Casein, ionisation of (Haas), A., i, 


hydrolysis of, in presence of starch 


(McHarcvuE), A., ii, 280. 


INDEX OF 
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Casein, action of pancreatic oe on 
(SHERMAN and Nevy), A,, i, 414, 
Caseinogen, pure, ea of (VAN 
SLYKE and BAKER), A., i, 413, 
effect of heat on = digestibility of 

(HaMMARSTEN), A., i, 460. 
action of pepsin and rennin on 
(HAMMARSTEN), A., i, 459. 
from human milk (BosworrtH and 
GIBLIN), A., i, 417, 

Catalase, preparation of, from bacteria 
(JacosBy), A., i, 517. 

Catalysis, history of (Prins), A., ii, 13, 
studies in (LEwIs), T., 471; A., ii, 

30, 263. 
contact (BANcRoFT), A., ii, 13, 40, 
105; (ENGELDER), A., ii, 13. 
effect of neutral salts on (HARN=D), 
A., ii, 436. 

Catalysts, influence of foreign sub- 
stances on the activity of (PAAL and 
HarTMANN), A., ii, 303, 357. 

Catalytic hydrogenation by colloidal 

metals (PAAL and Scuwanrz), 
A., i, 343; (BOESEKEN and Hor. 
STEDE), A., ii, 73. 
reactions (WALTER), A., ii, 163. 
reduction of organic halogen com- 
pounds (RosENMUND and 
ZETZSCHE), A., i, 339. 
of aromatic compounds 
platinum (WILLSTATTER 
JAQUET), A., i, 391. 
Catechol in the bark of trees (v. Lipp- 
MANN), A., i, 246. 
compounds of cobalt 
(WEINLAND and 
A., i, 298. 

Catechol-boric acid, salts of long: 
OBREEN, and VAN HAEFTEN), A 
219. 

Celestite from Galicia (Kreutz), A., ii, 
79. 

Cell or Cells, electrochemical, potential 

of (FALEs and VossuRGH), A., ii 
424. 
lead standard (HENDERSON and 
STEGEMAN), A., ii, 54. 
permanganate (Warrincron), A 
ii, 97. 

Cell or Cells, photochemical, re 
complex cyanides (I1mori), A., ii, 
256. 

Cell or Cells, physiological, permeability 
of (Brooks), A., i, 471; (OsTEn- 
Hout), A., i, 471, 472. 

penetration of, by acids (CroziER), 
A., i, 279. 

physical chemistry of the membranes 
of (BERCZELLER), A., i, 140. 

living, diffusion of electrolytes 
through (Logs), A., i, 51. 


with 
and 


salts with 
DOTTINGER), 


INDEX OF 


Cellulose, constitution of (SARasrn), 
A., i, 375. 
structure and hydrolysis of (Cun- 
NINGHAM), T., 173; A., i, 214. 
distillation of, in a vacuum (PIcTET 
and SARASIN), A., i, 59. 
esparto, constitution and reactions of 
(Cross and Bevan), T., 182; 
A., i, 214. 
Cement, Portland, composition 
(NEUMANN), A., ii, 441. 
Cephaeline, derivatives of (WALTERs, 
BAKER, and Kocn), A., i, 92. 
preparation of ethers of (FARBWERKE 
vor. MEISTER, Lucius, and Brin- 
ING), A., i, 267. 
Cereals, methylpentosans in (OsHIMA 
and Konno), A., i, 419. 
Cerium : — 4 
Ceric oxychloride (ARNOLD), A., ii, 
314. 
Cerous 


of 


chloride, electrolysis of 


(ARNOLD), A., ii, 314. 
hydroxide (DamrEns), A., ii, 442. 
Cerium organic compounds :— 
Cerium salts obtained from drying 
oils (MorkELL), T., 111; A., 1, 
98 


Cetorhinus maximus (basking-shark), 
constituents of oil of (TsusimorTo), 
A., i, 89. 

Cevadine. See Veratrine. 

Chalcedony mistaken for glockerite 
(WHERRY and GLENN), A., ii, 117. 

Chalkones. See Phenv! styryl ketones. 

Chalmersite from Prince of Wales 
Sound, Alaska (JoHNsoNn), A., ii, 
117. 

Charcoal, absorption of gold chloride by 
(Kocn), A., ii, 186. 

Chart, triple parallel alignment, for the 
graphical interpolation of tabulated 
data (DeminG), A., ii, 41. 

Chebulic acid, structure and reactions of 
(FiscHER and BereGManyn), A., i, 
225. 

Chemical constitution and _ spectro- 
chemistry of tautomeric com- 
pounds (v. Auwers), A., ii, 
381. 

and rotatory power of optically 
active compounds (CLOUGH), 

. T., 526; A., ii, 255. 

and colour (KEHRMANN), A., i, 311; 
(KEHRMANN and SAnpoz), A., ii, 
418. 

relation between physiological 
action and (PyMAN), A., i, 90. 

reactions at high temperatures 

(Lewis), A., ii, 30. 

Chemistry, pure and applied, future of 
(Porg), T., 289. 


CXIV. ii, 


SUBJECTS. ii. 565 
Chemistry, progress of, during the past 
hundred years (WELLS and Foore), 

A., ii, 307. 

Chicory, degradation of inulin in the 
root of (GEsLIN and Wo tFr), A., i, 
246. 

Chlorene (DzIEWonsKI and SuKNAROW- 
SKI), A., i, 296. 

Chloretone (trichloro-tert.-butyl alcohol), 
detection of (ALDRICH), A., ii, 245. 

Chlorine, action of light on mixtures of 

hydrogen and (Papoa and Buti- 
RONI), A., ii, 345. 

action of, on the alkali iodides (Rag), 
T., 880. 

Hydrochloric acid, free energy of, in 
aqueous solution (NoyEs and 
Euuis), A., ii, 27. 

adsorption of, by hide-powder 
(KuBELKA), A., ii, 390. 

detection and estimation of small 
quantities of (EnTrat), A,, ii, 
124. 

detection and estimation of, in 
presence of bromic and _ iodic 
acids (Purcotti), A., ii, 451. 

estimation of, gravimetrically, as 
ammonium chloride (VILLIERs), 
A., it, 382. 

estimation of, in gastric juice 
(KELLING ; DELoRT and Rocue), 
A., ii, 450. 

Chlorides, estimation of, iodometric- 
ally (McCrackEN and Watsu), 
A., ii, 81. 

estimation of, volumetrically 
(KotrHorF), A., ii, 124; 
(VoTocEK), A., ii, 238. 

estimation of, in presence of 
bromides and iodides (WINKLER), 
A., ti, 267. 

estimation of, in blood (DuGARDIN), 
A., ii, 172. 

estimation of, in blood plasma 
(RAPPLEYE), A., ii, 404. 

Chlorates, estimation of, in presence 
of hypochlorites (Rupr), A., ii, 
125; (Kotruorr), A., ii, 451. 

estimation of, by Bunsen’s method 
(Rupp), A., ii, 369. 

Hypochlorous acid, action of mesityl 
oxide with (SLAWINSKI), A., i, 
481. 

esters of, action of sodium arsenite 
and of a mixture of potassium 
cyanide and hydrosulphide on 
(GuTMANN), A., i, 98. 

Hypochlorites, stability of solutions of 

(KoLrHoFF), A., li, 438. 
estimation of, in presence of 

chlorates (Rupp), a ii, 125; 

(Ko.THoFF), A., ii, 451. 
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Chlorine detection and estimation :— 

detection of, in iodine (PINKHOF), 
A, i, 178. 

estimation of, volumetrically (Voro- 
GER), A., ii, 272. 

estimation of, in presence of silicates 
(Bruuns), A., ii, 368. 

estimation of, in rain and snow 
(Peck), A., i, 96. 

estimation of, in gastric juice (GEORGES 
and Fapre), A., ii, 272. 

estimation of, in gastric juice, blood, 
and milk (Siror and Jorgt), A., ii, 
237. 

estimation of, in urine (Vorovek), 
A., ii, 330. 

Chloroform, preparation of (UrmEr™), 
A., i, 521. 
from ethyl alcohol (UxirTA), A., i, 
333. 

action of ultra-violet light and of 
radium rays on (KAILAN), A., i, 206. 

Chlorohydrins, formation of (SMITH), 
A., i, 371. 

Chlorophyll, colloidal, absorption of 
carbon dioxide by (WILLSTATTER and 
Sro.t), A., i, 243. 

Chlorotungstites. See under Tungsten. 

B-Cholestanol, derivatives of (ELLIS and 
GARDNER), A., i, 343. 

Cholesterol, nephelometric 

(CsonKA), A., ii, 277. 

oxidation of, with nitric acid (WIN- 
paus), A., i, 500. 

in animal organs (Lirscni'tz), A., i, 
51. 

and its esters in blood (KNupson), A., 
i, 136. 

amount of, in blood (McCruDDEN and 
SARGENT), A., i, 275. 

in milk (Denis and Minot), A., i, 
561. 

estimation of (Lirscut71z), A., ii, 179; 
(WinpAus), A., ii, 336. 

estimation of, in blood (Kast, MyERs, 
and WARDELL), A., ii, 245. 

estimation of, in blood serum (BERN- 
HARD), A., ii, 336. 

estimation of, colorimetrically, in 
blood (Myers and WarDELL), A., 
ii, 461. 

Choline phosphotungstate (DRUMMOND), 

A., i, 337. 

detection of, microchemically 
(Scnoort), A., ii, 251. 


value of 


d-Chondrosamic acid (LEVENE), A., i, 


531. 

Chromic acid. See under Chromium. 

Chromithiocyanic acid, and its salts 
(ScAGLIARINI), A., i, 533. 

Chromium, passivity of (ATEN), A., ii, 
183, 290. 
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Chromium alloys, with carbon (Rurr 
and Forur), A., ii, 399. 

Chromic acid, rate of solution of silver 
in (vAN NAME and HILy), A., ii, 
104. 

oxidation of organic compounds 
with (WinpAus), A., ii, 22. 
Chromates, estimation of, gravimetri- 
cally (WINKLER), A., ii, 176, 
Dichromates, estimation of, gravi- 
metrically (WINKLER), A., ii, 176. 

Chromyl chloride, action of, on phos. 

phorus haloids (Fry and Dov. 
NELLY), A., ii, 167. 

Chromium estimation :— 

estimation of (SCHORLEMMER), A., ii, 
243. 

estimation of, iodometrically, in 

presence Of iron and organic matter 

(LAUFFMANN), A., ii, 459. 
estimation of, in presence of iron 

(ScHORLEMMER), A., ii, 372. 

Chromium electrode. See Electrode. 

Chromones. See y-Benzopyrones. 

Chromophores, saturation of (Kaurr- 
MANN), A., i, 112. 

Chymosin. See Rennin. 

Cinchona alkaloids (RABE and KINDLER), 

A., i, 303. 
detection of (WHERRY and YANov- 
sky), A., ii, 339. 

Cinchonic acids, synthesis of (Kavr- 
MANN), A., i, 187. 

Cinchonine, isomerides and derivatives 

of (LKcEr), A., i, 182. 

and its isomerides, action of hydro- 
bromic acid on (LiceEr), A,, i, 
121. 

action of hydriodic acid on (LEGER), 
A., i, 232. 

Cinchonine, a-hydroxy-, constitution of 
(LkGER), A., i, 304. 

Cinchoniretine (LécER), A., i, 121. 

a- and f-Cinenic acids, and their salts 
(Rupe and Buecuscumipt), A., i, 
58. 

Cineole as a cryoscopic solvent (FAWSITT 
and FiscueEr), A., ii, 257. 

Cinnamic acid, association of, in benzene 

(INNes), T., 431. 
preparation of double acids from (DE 
JonG), A., i, 432. 
Cinnamic acid, bromonitro- and chloro- 
nitro-derivatives, and their deriva- 
tives (REICH, AGAMIRIAN, KOoEH- 
ER, GAJKOwsKI, and Luseckr), A, 
i, 262. 
2:6-dichloro- (RetcH, SALZMANY, and 
Kawa), A., i, 15. 

o-, m-, and p-nitro-, ammonium salts 
(McMaster and Wricut), A., | 
263. 
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Cinnamoyl-a-bromoisovalerylamide, and 
its dibromide (PERELSTEIN 
Birct), A., i, 166. 

B- Cinnamoyl-a- 7) wae 
acid (CONANT), A., i, 75. 


o-Cinnamoylisosuecinic acid, ethyl ester | 


(MreYER and LipErs), A., i, 451. 

Cinnamoylisovalerylamide and its di- 

bromide (PERELSTEIN and Bwret), 
A., i, 166. 

Cinnamyldimethylamine, and its picrate 
(v. Braun and KOHLER), A., i, 163. 
Cinnamylidene-p-anisidine (SeNIER and 

GALLAGHER), T., 
Cinnamylidenebromoanilines 
and GALLAGHER), T., 30. 

Cinnamylidene-4-bromo-2-iodoaniline 

(DAINSs, VAUGHAN, and JANNEY), A., 
i, 340. 
Cinnamylidenechloroanilines 
and GALLAGHER), T., 30. 
Cinnamylidenenitro-y-cumidine (SENIER 
and GALLAGHER), T., 32. 
Cinnamylidenenitrotoluidines (SeniEr 
and GALLAGHER), T., 31. 
Cinnamylidene-p-phenetidine 
and GALLAGHER), T., 32. 
Cinnamylidene-p-xylidine (SENIER and 
GALLAGHER), T., 32. 
Cinnamyltrimethylammonium bromide 
(v. BRAUN and KéH LER), A., i, 163. 

Citral, hydrosulphonic derivatives of 

(Romeo), A., i, 265. 
estimation of (PARKER and HILTNER), 
A., ii, 377. 

Citric acid in milk, effect of heat on, 
and its estimation (Sommer and 
Hart), A , i, 465. 

ammonium salt, — ee of solu- 
tions of (Savery), A -, ii, 20. 

ethyl esters, hydrolysis of (PINNow), 
A., ii, 103, 394; (Mevenr), A., ii, 
223. 

ethyl hydrogen esters, and _ their 
metallic salts (WoLFRUM and PIn- 
now), A., i, 372. 

detection of (BroEKsmirT), A., ii, 22. 

detection of, in urine (AMBERG and 
McCuuRre), A., i, 141. 

Citrus deewmana (American grape-fruit), 
constituents of (ZOLLER), A., i, 332. 
Coal, constitution of (Sroprs and 

WHEELER), A., ii, 270. 
oxidisable constituents of (GRAHAM 
and Hit), A., ii, 197. 
oxidation and ignition of (WHEELER), 
T., 945. 
Coal tar, — bases from (ECKERT 
and Lorta), A., i, 79. 
Coal tar oil, dimethy Inaphthalenes from 
(GESELLSCHAFT FUR TEERVERWERT- 
Una), A., i, 105. 


(SENIER 


(SENIER 


and } 


(SENIER | 
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Cobalt bases (cobaltammines) (WERNER 
and KarreEr), A., ii, 318. 

salts of, with organic acids (EPHRAIM 
and RosEnBERs), A., i, 390. 

Decamminedicobalt salts, dinitroso- 
(WERNER and Karrer), A., ii, 
318. 

Pentamminecobalt salts, nitroso- 
(WERNER and Karrer), A., ii, 
318. 

Cobalt potassium and sodium carbon- 
ates (APPLEBEY and Lang), T 
611; A., ii, 313. 

hydroxide, solubility of, 
(ALMKVIST), A., ii, 320. 


in water 


| Cobalt organic compounds (WERNER), 


A., i, 375; (WERNER and Matis- 
SEN), A., i, 379. 

with catechol (WEINLAND and Dor- 
TINGER), A., i, 298. 

with diethylenediamine (JAEGER and 
Kany), A., i, 8. 

Cobalt-hexammine salts (EPHRAIM 
and RosENBERG), A., ii, 116. 

Diamminodinitro-oxalatocobalt salts 
(SHrBATA and Marvkt), A., i, 99. 

Cobalt estimation and separation :— 

estimation of, colorimetrically (JonEs), 
A., ii, 410. 

estimation and separation of (CaR- 
nor), A., ii, 133. 

B-Cocaic acid, structure of (DE Jone), 
A., i, 172 

Cocaine, conversion of, into new physio- 
logically active substances (v. Braun 
and MULLER), A., i, 233. 

Cocaine alkaloids, preparation of deriva- 
tives of haem? WERKE GREN- 
ZACH), A., i, 121. 

Codeine, stassium > sodium deriva- 
tives (RaksHIt), T., 466; A., i, 
350. 

Colamine. See Ethyl alcohol, amino-. 

Colerainite (PoITEVIN and GRAHAM), 
A., ii, 325. 

Collodion membranes. See Membranes. 

Colloids, optical properties of (LirF- 

SCHITZ), A., ii, 181. 
stability of (Kruyt), A., ii, 289. 
diffusion of salts into (TADoKoRO), A 
ii, 432. 

*‘soluble” and ‘‘insoluble” (HEnrz- 
FELD and KLINGER), A., ii, 355. 
absor — of water by (HENDERSON 

Coun; Fiscnoer; HENpDER- 
oot, A -, i, 316. 
swelling of, in cells, and its influence 
= the form of tissues (SpEK), A., i, 
278. 
chemistry of, in relation to the healing 
of wounds (v. Gaza), A., i, 514. 
Colloidal membranes. See Membranes. 
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Colloidal metals, catalytic hydrogenation 
by (PAAL and Scuwarz), A., i, 343 ; 
(BOESEKEN and Horsrepk), A., ii, 
73. 

particles, charge and dimensions of 
(v. Hevesy), A., ii, 52, 53. 
determination of the charge on, by 
capillarity (THomas and GARARD), 
A., ii, 53. 
solutions, anisotropic (REINDERS), A., 
ii, 101 
colour and dispersity of (BrrczEt- 
LER), A., ii, 100; (KIRCHHOFP), 
A., ii, 300. 
kinetics of the formation and floccu- 
lation of (BerczELLER), A., ii, 
101. 
osmosis and ultra-filtration of (Ost- 
WALD), A., ii, 391. 
coagulation and attraction of parti- 
cles in (Zsicmonvy), A., ii, 
101. 
systems, time reactions in (VORLAND- 
FR), A., ii, 301. 
Colophony, colloidal nature of (PaAvL), 
A., i, 25, 120. 
Colorimeter, new (Bock and BENEDICT), 
A,, ii, 367. 

Colour and chemical constitution (KEHR- 
MANN), A., i, 311; (KEHRMANN 
and Sannoz), A., ii, 418. 

and dispersity of colloidal solutions 
(BerczE.uEr), A., ii, 100 ; (Kircu- 
HOF), A., ii, 300. 

of inorganic compounds, in relation to 
their structure (v. Bichowsky), A., 
ii, 142. 

Coloured solutions, volumetric analysis 

of (TINGLE), A., ii, 236. 

Colouring matters, theories of the action 

of (KARRER), A., ii, 431. 

formation of adsorption compounds by 
(HALLER), A., ii, 259. 

adsorption of, and of bacteria (Brcx- 
HOLD), A., i, 516. 

jellies formed by (HALLER), A., ii, 
189. 

therapeutic action of (BAUDIScH and 
Kaus), A., i, 53. 

development of colours on plant fibres 
after diazotisation of (AKTIEN 
GRSELLSCHAFT FUR ANILIN-FABRI- 
KATION), A., i, 315. 

of the second order (Piccarp, KHAR- 
ascu, and FLEck), A., i, 385. 

of dye-woods (O’NEILL and PERKIN), 
T., 125; A., i, 181. 

yellowish-brown vat, preparation of 
(Synruetic Patents Co,), A., i, 
352. 

See also :— 
Bilirubin. 
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Colouring matters. See also :— 
Hemin. 
Hemoglobin. 
Helicotuscin. 
Helicorubin. 
Santalin. 
Urobilinogen. 
Columbium, line spectrum of (DE Gra- 

MONT), A., ii, 90. 

Combustion of organic compounds (Lz- 
VENE and BIEBER), A.,, ii, 130. 

fractional, of gases (BANCROFT), A., 
ii, 13. 

Conductivity water. See under Water. 
Conhydrine, constitution of (Hess and 

EIcHe.), A., i, 34. 

Convolvulin, biological action of (HeEty- 

RICH), A., i, 467. 

Copper, deposition of an artificial patina 

on (GROTIAN), A,, ii, 233. 

Copper alloys with gold, resistance of, 
to chemical reagents (TAMMANN), 
A., ii, 445, 

with gold and silver, resistance of, to 
chemical reagents (TAMMANN), A., 
li, 447. 

with nickel, potential of (Gorpon and 
Smirn), A., ii, 183. 

with zinc, effect of small quantities 
of cadmium on (GUILLET), A., ii, 
199. 

Copper salts, transmission of oxygen by 

(J USTIN-MUELLER), A., ii, 360. 

Copper carbonates, basic (DUNNICLIF? 

and Lat), T., 718; A., ii, 398, 

sodium carbonate (APPLEBEY and 
LANE), T., 610; A., ii, 313. 

chloride, equilibrium of lithium chlor- 
ide, water and (ScHREINEMAKERS 
and Noorpvywy), A., ii, 113. 

oxide, estimation of, in ores con- 
taining sulphur (Mare), A., ii, 175. 

sulphide, estimation of, in ores 
(Mater), A., ii, 175. 

Cupric bromide, ammoniacal com- 
pounds of mercury bromide and 
(ANDERLINI), A., ii, 44. 

Cuprous chloride, action of sodium 
carbonate with, in solid form (Park- 
ER), T., 405; A., ii, 222. 

Copper organic compounds :— 
dicyanodiamide, and its use in analysis 
(GROosSMANN and MANNHEIM), A., 
ii, 175. 
Copper detection, estimation, and seps- 
ration :— 

detection of, in small quantities (SAUL 
and CrawrForp), A., ii, 408. 

detection of, with hematoxylin (RE- 
BELLO-ALVES and BENEDICENT!), 
A., ii, 276. 

estimation of (Moir), A., ii, 83. 
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Copper detection, estimation, and sepa- 


ration :— 

estimation of, as oxide after precipita- 
tion as thiocyanate (FENNER and 
FoRSCHMANN), A., ii, 242. 

estimation of, iodometrically (Ko.t- 
HOFF), A., ii, 456. 

estimation of, volumetrically (APPLE- 
BEY and LANE; Bruuns), A., ii, 
276. 

estimation of, in presence of iron 
(Ley), A., ii, 21. 

estimation of, gravimetrically, and its 
separation from mercury (VoTocEK 
and PazourEk), A., ii, 455. 

estimation of bismuth in (MorueEr- 
WELL), A., ii, 136. 

estimation and separation of, from 
arsenic (CaRNoT), A., ii, 133. 

separation of molybdenum and 
(HoEPFNER and BINpDER), A., ii, 
372. 

Copper electrode. See under Electrode. 

Copper pyrites, crystal structure of (Bur- 
pick and E.uis), A., ii, 46. 

Coprosterol, estimation of, in fieces 
(Myers and WArDELL), A., ii, 461. 

Cornuite (RocERs), A., ii, 122. 

Corona discharge, chemical reactions in 
the (ANDEREGG), A., ii, 42. 

Corpses, estimation of arsenic in (Ft0H- 
NER), A., ii, 240. 

Cotarnine, sodium derivative (RAKSHIT), 
T., 469; A., i, 350. 

Cotton seed, toxic principle of (Car- 
ruTH), A., i, 266; (WITHERS and 
Carruth), A., i, 327. 

Cotton plant, chemistry of (VIEHOVER, 
CHERNOFF, and JoHNS; STANFORD 
and VIEHOVER), A., i, 367. 

Coumaranones, hydroxy-, preparation 
of, and their derivatives (SonN), A., i, 
31. 

Coumarin, action of sunlight on (DE 
Jone), A., i, 303. 
Coumarins, hydroxy-, 
(Sonn), A., i, 31. 
Coumarin-3-carboxylic acid, 
ester (WiIDMAN), A., i, 348. 
Coumarin-8(or  6)-carboxylic acid, 
4:5:7-trihydroxy-, ethyl ester, deriv- 

atives of (Sonn), A., i, 33. 

Creatine, origin of (BAUMANN and 

Hings), A., i, 417. 

formation and excretion of (THomp- 
son), A., i, 142. 

oxidation of (BAUMANN and ING- 
VALDSEN), A., i, 423. 

in blood (FE1cL), A., i, 357. 

amount and distribution of, in human 
blood (HuntER and CAMPBELL), 
A., i, 137. 


preparation of 


methyl 
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in degeneration 


Creatine in muscle 
and 


(CATHCART, HENDERSON, 
Paton), A., i, 279. 

excretion of, in ruminants (ORR), A., 
i, 561. 

in urine, origin of (Rosz, Dimmitt, 
and Barrett), A., i, 361. 

estimation of, in blood (FEIGt), 
A., i, 202; (GREENWALD and Mo- 
GuIRE), A., ii, 251; (DENIs), A., 
ii, 414, 

estimation of, colorimetrically, in 
blood (HunrEer and CAMPBELL), 
A., &, $2. 

Creatinine, effect of arginine on the 

secretion of (THomMpPson), A., i, 88. 

in blood (FEIGL), A., i, 357. 

amount and distribution of, in human 
blood (HuNTER and CAMPBELL), 
A., i, 137. 

in urine, origin of (Rosr, Druitt, 
and BARTLETT), A., i, 361. 

estimation of, in blood (FrrGu), A., i, 
202; (GREENWALD and McGuIrkg), 
A., ii, 251; (CuerrKov), A., ii, 
380 ; (Dents), A., ii, 414. 

estimation of, colorimetrically, in 
blood (HunTER and CAMPBELL), 
A., ii, 22. 

p-Cresol, 3-nitro-, action of sulphuric 
acid on (PauLy aud Witt), A., i, 
525. 

o-, m-, and p-Cresols, freezing points of 
mixtures of phenol and (Dawson 
and MountForp), T., 923. 

freezing-point and boiling-point curves 
of mixtures of phenol and (Fox and 
BarkEr), A., i, 427. 

compounds of pyridine with (SkrrRow 
and Brinmore), A., i, 547. 

estimation of, in mixtures with phenol 
(Dawson and Mountrorp), T., 935. 

separation of (DARZENs), A., i, 260. 

Cresylic acid, commercial, estimation of 
phenol in (Fox and Barker), A., ii, 
374. 

Cristobalite, melting-point of (FERGUSON 
and Merwin), A., ii, 362. 

Crops, action of sulphur on (SHEpp), 
A., i, 96. 

Crotonaldehyde, formation of, from acet- 
aldehyde (SABATIER and GavpIoNn), 
A., i, 251. 

Crotonic acid, §8-amino-, ethyl ester, 
action of ethy] oxalate on, in presence 
of potassium ethoxide (WIsLICENUS 
and ScHOLLKOPF), A., i, 157. 

Crowberry. See Empetrum nigrum. 

Cryoscopy, new apparatus for (Oppo), 
A,, ii, 352. 

i - - cemmes (WEISER), A., ii, 
4 . 


ii. 570 


Crystals, structure of, shown by soap 
bubbles (MARSHALL), A., ii, 37. 
complex, structure of (NIGGLI), A., ii, 
315 


action of light on (WriIGEnRrT), A., ii, 
344. 

relation between the optical and 
geometric constants of (WHERRY), 
A., ii, 259. 

formation of, in gels (HotmeEs), A., ii, 
3 


development of (MARcELIN), A., ii, 


isomorphous mixtures of (GAUBERT), 
A,, ii, 393. 
liquid (CHauDHARI), A., ii, 300. 
double refraction and _ optical 
activity of (Srumpr), A., ii, 
209. 
polymorphism of (GavBEr?), A., ii, 
142. 


mixed, optical properties of (Tam- 
MANN), A., ii, 209. 
Crystal-violet, synthesis of (KARRER), 
A., i, 40. 

Cumene, ay-dihydroxy-. 
trimethylene glycol. 
Cupferron. See Phenylhydroxylamine, 

nitroso-, ammonium salt. 
Cyanamide, preparation of (OsTERBERG 
and KENDALL), A., i, 104. 
Cyanogen, free energy of formation of 
(Lewis and Keygs), A., ii, 153. 
Cyanogen derivatives, fluorescence of 
(KAUFFMAN), A., i, 113. 
reactions of (Mack), A., i, 532. 
iodide, free energy of dissociation of 
(Lewis and Keyss), A., ii, 153. 
Hydrocyanic acid, free energy of form- 
ation of (LEWIs and BriguToy), 
A,, ii, 153. 
decomposition of solutions of (LEw- 
cock), A., i, 382. 
toxic action of, on plants (BreNcH- 
LEY), A., i, 95. 
sodium salt, hydrolysis of (WorLEY 
and Browne), A., i, 60. 
detection and estimation of small 
quantities of (KoLTHOFF), A., ii, 
138. 
Cyanides, estimation of, volumetrically 
(Voroéek), A., ii, 238. 
estimation of the metal in, by means 
of sodium paratungstate (Kuz1- 
RIAN), A., ii, 82. 
Cyanic acid, metallic salts, hydrolysis 
of (WERNER), T., 84; A., i, 103. 
Cyanogen, estimation of, volumetrically 
(VoTocek), A., ii, 272. 
Cyanohydrins, action of, on bacteria 
po on enzymes (Jacopy), A., i, 
3. 


See B-Phenyl- 
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Cyanuric acid, preparation of, from uric 
acid (VENABLE and Moore), A., i, 
104. 

identity of tetracarbimide with (Wat- 
TERS and Wisk), A., i, 60. 

Cyclic compounds, spectrochemistry of 

(v. Auwers), A., ii, 343. 

stability of (BérsEKEN, DE Groot, 
and CAMPAGNE), A., i, 338. 

with bridged linkings, nomenclature of 
(Brept and SAVELSBERG), A., i, 383. 

Cymene, action of aluminium chloride 

with (ScHorGEr), A., i, 61. 
nitration of (ANDREWS), A., i, 339. 
detection of (ScHorGER), A., i, 257. 

p-Cymenesulphonic acid, preparation of 
(RHEINISCHE CAMPHER-Faprik), A., 
i, 295. 

Cytidine-phosphoric acid and its brucine 
salt (LEVENE), A., i, 130; (THANN- 
HAUSER and DorFMULLER), A., i, 
317. 


D. 


Decacyclene (trinaphthylenebenzene), 
preparation of (DztewonskI and SuK- 
NAROWSKI), A., i, 296. 

Decamminedicobalt salts. 
Cobalt. 

Decanting (TILLiscu), A., ii, 368. 

Dedimethylpiperidine. See Dimethyl- 
amino-A¢-pentene. 

Dehydrobetulene (SEMMLER, JoNnAs, and 
RicuTeEr), A., i, 301. 

Dehydrohomofenchonic acid. See 3- 
Carboxy-3-methy1-A®-cyclopentene-l- 
isobutyric acid. 

Dehydrohomonorcamphoric acid, methyl 
ethyl ester, and cyano-, ethyl ester 
(HintTrkKaA and Komrpa), A., i, 543. 

Dehydromowric acid, hydroxy-, and 
nitro-, and their derivatives (SPIEGEL 
and Meyer), A., i, 302. 

Density of molten substances, pykno- 
meter for determining (Vv. AUWERS), 
A., ii, 342. 

Deoxy-n- and -iso-santalin, and_ their 
acetyl derivatives (O'NEILL and PEr- 
KIN), T., 180; A.,i, 182. 

Dextrose (\l-glucose ; grape-sugar), action 
of alkalis on (WaTERMAN), A., i, 
101, 154. 

decomposition of, by Bacillus coli com- 
munis (GREY), A., i, 143, 144. 

in lymph and blood (HENDRIX and 
Sweer), A., i, 137. 

amount of, in blood (McCruppEN and 
SARGENT), A., i, 275. ; 

excretion of, after injection of glycine 
and its derivatives (GREENWALD), 
A., i, 513. 


See under 


—" ££ vw twit.) lO) Se 


o 


INDEX OF SUBJECTS. 


Dextrose (d-g/wcose ; grape-sugar), esti- 
mation of, colorimetrically (ADDIS 
and SHEvVkY), A., ii, 247, 336, 337. 

estimation of, with sodium hypoiodite 
(WILLSTATTER and ScHUDEL), A 
ii, 337. 

estimation of, in blood (BENEDICT), 
A., ii, 247. 

estimation of, in urine (GuRrTov; 
MAYER), a ii, 85; (Fo.in and 
McE troy), A., ii, 207 ; (HuGEN- 
HOLTZ ; BeNEDICY and Osrer- 
BERG), A., ii, 246. 

estimation of, in urine, colorimetric- 
ally (Isaacson), A., ii, 246. 

estimation of, in urine, polarimetric- 
ally (FRERICHS and MANNHEIM), 
A., ii, 246. 

Diabetes (g/ycosuria), production of, by 
zine salts (SALANT and Wiss), A., 
i, 326. 


rate of dialysis of the sugar in blood in | 


(KLEINER), A., i, 356. 
acetone substances in blood in (KEN- 
NAWAY), A., i, 357. 


carbohydrate metabolism in (McGut- | 


GAN), A., i, 358. 
Diacetaldehyde, dithio-, di-p-nitrophen- 


ylhydrazone (CurTius and Kyrta- | 


cou), A., i, 47. 

3:5-Diacetoxy-4-hydroxybenzoic acid 
(Fischer, BERGMANN, and _ Lip- 
scHITz), A., i, 173. 

3:5-Diacetoxy-4-methoxybenzoic acid, 
methyl ester (FischER, BERGMANN, 

and Lipscuitz), A., i, 173. 

5:6-Diacetoxynaphthalene, bromohydr- 
oxy- and hydroxy- (WHEELER and 
Epwarps), A., i, 76. 

5:6-Diacetoxy- ig oy ae 
(AnscHtTz and Hopentivs), A., i, 
425, 

Diacetyl. See Dimethyl diketone. 

Diacety1-4-chloro-2-nitrophenylthiol- 
methane (ZINCKE and BAEUMER), A 
i, 538. 

3:5-Diacetyl-2:6-dimethyl-4-aminometh- 
ylpyridine, anhydride of (BeNnany), 
A., i, 351. 

3:5- -Diacetyl-2:6-dimethyl-4-chlorometh- 
yl-1:4-dihydropyridine (BENARy), A., 
i, 351. 


3:5-Diacetyl-2:6-dimethyl-4-chlorometh- | 


ylpyridine (BeNARy), A., i, 351. 


3:5-Diacetylgallic acid. See 3:5-Diacet- | 


oxy-4-hydroxybenzoic acid. 

Diacetylphenylhydroxylamine 
BERGER), A., i, 342. 

Dialkyl phosphites, tautomerism and 
—. of (MILoBENDzKI and 
Knout), A., i, 522; (MILoBENDzK1), 
A., i, 523. 


(BAM- 


| Diamond, 


3:6-Dianilinophthalanil, 


ii, 571 


Dialkyl phosphites, action of water on 
(MILOBENDZKI and SacHNowskI), A 
i. 478. 

4-Diallylamino-1-phenyl-2:3-dimethyl- 
5-pyrazolone, preparation of (SoclETY 
or CHEMICAL INDUSTRY IN BASLE), 
A., i, 450. 

Diallylbarbituric acid, compounds of 
morphiue alkaloids with (SocrETy or 
CHEMICAL INDUSTRY IN BAsLE), A 
i, 271. 

Diallylborneol (HALLER and Louvrier), 
A., i, 397. 

Diallylcampholamide (HALLER and Lovu- 
VRIER), A., i, 397. 

Diallyleamphor (HALLER and Lov- 
VRIER) A., i, 397. 

A., ii, 


Dialysis, apparatus for (THOMs), 
99. 


preparation of collodion membranes 
for (FARMER), A., ii, 63. 

Diamines, action of y-lactones with 
(Bisrrzyck1 and Scumurz), A., i, 
452. 

crystalline structure’ of 
(ApaAms), A., ii, 197. 

Diamyl ether, ¢-chloro- (v. 
K6uHLER), A., i, 164. 

Dianilinodichlorophthalanil (Pratr and 
PeErKIns), A., i, 168. 

3:9-Dianilinophenazoxonium hydro- 
chloride, and its absorption spectra 
(KEHRMANN and Sanpoz), A., i, 
126. 


BRAUN and 


4:5-dichloro- 
(Pratr and Perkrns), A., i, 171. 

Diantipyryl selenides (FARBWERKE 
vorM. MEIsTEr, Lucius, & Briénino), 
A., i, 218; (v. KonrK and ScHLEIF- 
Ek), A., i, 407. 

1:1’-Dianthraquinonyl, = 2:2’-diamino- 
(Scot and DiscHENDORFER), A 
308. 

Diastase, action of, on starch (BERc- 

ZELLER), A., i, 131. 

effect of oxidising and reducing agents 
on the action of (BERCZELLER and 
Fopor), A., i, 132. 

Diatomite from Madagascar (LAcrorx), 
A., ii, 324. 

a-Diazo-8-p-hydroxyphenylpropionic 
acid, ethyl ester (CuRTIUS and Don- 
SELT), A., i, 46. 

Diazoimide ring, analogous behaviour of 
the diazomethane ring and (OLIVERI- 
MANDALA), A., i, 551. 

Diazomethane, action of, on hemin 
(Kuster, GkERING, and Kuscn), A., 
i, 199. 

Diazomethane ring, analogous behaviour 
of the diazoimide ring and (OLIVERI- 
MANDALA), A., i, 551. 


“9 1, 


ii, 572 


Diazonium compounds, mechanism of 
coupling reactions of (DimRorTa, 


LEICHTLIN, and FRIEDEMANN), A., i, | 


128. 

Dibenzaldehydesulphoxylic acid (B1nz), 
A., i, 291. 

1:2:5:6-Dibenzanthracene, and its picrate 
(WeirzensBécK and KLINGLER), A., 
i, 494. 

1:2:5:6-Dibenzanthraquinone (WEITz- 
ENBOCK and KLINGLER), A., i, 494. 

3:4:8:9-Dibenzopyrene, attempt to syn- 
thesise (WEITZENBOcCK), A., i, 493. 

a | a (Bop- 
Forss), A., i, 229. 

Schanvaptnenaptivastecenastene, and di- 
p-bromo- (FiscHER and Norn), A., i, 
227. 

a ee (Fiscu- 
ER and Noth), A., i, 226. 


Dibenzoylcystine, poten and hydrazide | 
of, and their rere es (CURTIUS and 


Ky RIACOU), A., i, 46. 
3:5-Dibenzoyl-2: 6-dimethyl-4-chloro- 
methyl-1:4-dihydropyridine, and its 
nitro-derivative (BENARY), A., i, 351. 
1:2:4:3-Dibenzoylene-1:4:5:6-tetrahydro- 
pyrazine (BisrrzycK! and Scumvtz), 
, i, 454. 
Dibenzoylglucose ( (FiscHER and Norn), 
ys Waee 
Dibenzoylmethane, 2:4:6:2:4':6’-hexa- 
hydroxy- (Sonn), A., i, 31. 
aB8-Dibenzoyloxysuccinonitrile 
and RaBaut), A., i, 224 
Dibenzoyltri-y-bromobenzoylglucose 
(FiscHER and Norn), A., i, 227. 
ee 
a. di- wr (FiscHER and 
ERGMANN), A., i, 225. 
3:4:5:6- Dibenzphenanthrene (WEITZEN- 
BOcK and KLINGLER), A., i, 494. 
Dibenzyl. See s- Diphenylethane. 
Dibenzyl ether, action of sulphur on 
(SzPpERL and WueErvusz-Kowatsk1), 
A., i, 492. 
Dibenzylcampholamide (HALLER 
LouvnrikER}, A., i, 397. 
Dibenzyl-2:2'’-dinaphthyl, and di-p- 
chloro- (ScHOLL and Trirscn), A., i, 
484. 
Dibenzylidene-p-phenylenediacetic acid, 
di-o-amino-, and di-o-nitro- (WEITZEN- 
BOcK and KLINGLER), A., i, 494. 
Dibenzylketoxime, derivatives of (Ku- 
HARA, AGATsUMA, and ARAKI), A., i, 
180. 
Dibenzylnicotinium yw (Vv. 
and WrINHAGEN), A., i, 77. 
Di-n-butyl hydrogen phosphite mg 
BENDZKI and SACHNOWSK]), A., i, 
478. 


(ALoy 


and 


WALTHER 
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4-Di-n-butylaminoazobenzene-4’-sulph- 
onic acid, potassium and sodium salts 
(REILLY and HICKINBOTTOM), T., 109, 

4-Di-n-butylaminobenzeneazo-8- -naphth. 
ol (Reitty and HIckINBorrom), T,, 
108. 

Di-n-butylaniline, and dinitroso-, and 
their salts (Remtty and Hickiy. 
BOTTOM), T., 99; A., i, 109. 

Dibutylmalonie acid, and its ey a ester 
(LEVENE and CretcHer), A., 1, 250, 

Di-n-butyl-p-toluidine, and its ‘salts, and 
nitro-derivatives (REILLY and Hickry- 
BoTrom), T., 980, 985. 

isoDicamphor, and its oximes - mono- 
and di-bromo- (GUERBET), A., i, 347. 


| Dichloroamine 7. See icoapene 


dichloroamide. 
Dicinnamylidenebenzidine, preparation 
and properties of (SENIER and GALLA- 
GHER), T., 33. 
Dicinnamylidene-o-naphthylenediamine 
(SENIER and GALLAGHER), T., 33. 


| Dicinnamylidene-p-phenylenediamine 


(SENTER and GALLAGHER), T., 32. 

Dicyanodiamide(cyanoguanidine), consti- 

tution of (HALE and VIBRANs), A., 
i, 380. 
influence of, on growth of micro- 
organisms (MOLLER), A., i, 469. 
estimation of, in calcium cyanamide 
(KappEn), A., ii, 208; (HENE and 
VAN HAAREN), A., ii, 379. 

Didehydromowric acid (SPIFGEL and 
Meyer), A., i, 302. 

Di-p-diazo-m-tolylmethane 
(STEBBINS), A., i, 354. 

Diet and nutrition (MENDEL and Os- 

BORNE), A., i, 277; (OsBORNE 
MENDEL, Ferry, and WAKEMAN), 
A., i, 323. 

relation of proteins in, to the produc- 
tion of milk (Hart, Humpurey, 
and Smit), A., i, 465. 

analysis of, in production of pellagra 
(McCoLLtuM and Simmonps), A., i, 
53. 

Diethylacetylurethanes, bromo-, prepa- 
ration of (FARBENFABRIKEN VorM F. 
Bayer & Co. ; SYNTHETIC PATENTS 
Co.), A., i, 297. 

Diethylamine, preparation of (WERNER), 

'., 899 


chloride 


stannochloride 
A., i, 535. 
p-Diethylaminobenzoie acid N-oxide, 
and its salts (BAupiscH), A., i, 431. 
p’-Diethylaminobenzophenone, p-hydr- 
oxy- (FARBWERKE VORM. MEISTER, 
Luctus, and Britnine), A., i, 228. 
4-Diethylamino-3-sulphobenzoic acid 
(BaupiscH), A., i, 431, 


(Druce), T., 715; 
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Diethylaniline, 8-bromo-, and its picrate | Dihydrobutein trimethyl ether. 


(v. Braun, HEIDER, and MULLER), 
A., i, 270. 

Diethyleampholic acid, and its amide 
and potassium salt (HALLER and 
LOUVRIER), A., i, 397. 

Di-2-ethylcarbonato-6-naphthyl di- 
sulphide (ZrInckKE and DeEreEsER), 
A., i, 221. 

Diethylcyclopentamethylenestannine 
(GruTTNER, KRAvSsE, and WIERNIK), 
A., i, 135. 


1:3-Diethylthiocarbonatobenzene, 4- | 


chloro- (PoLLAK, v. Fiepier, and 
Roru), A., i, 500. 
2:4-Diethylthiocarbonato-1-ethylbenz- 
ene (POLLAK, V. FIEDLER, and Rorn), 
A., i, 499. 
2:4-Diethylthiocarbonato-i-xylene 
(PoLLAK and ScHADLER), A., i, 497. 
Diffusion, principles of (Brown), T., 
559; A., ii, 299. 
in anisotropic liquids (SvEDBERG), 
A., & 16%. 
of electrolytes (Procopriv), A., 
156. 
of gases through rubber 
A., ii, 186. 
rhythmic, in jellies (MorLLER), A., ii, 
301, 392; (Houmes), A., ii, 392. 
Diformaldehydesulphoxylic acid. See 
Methyl hyposulphite, hydroxy-. 
1:3-Difurfurylideneindane (Wiest), 
A., i, 491. 
Di-2-furfurylmethylethylammonium 
bromide (v. Braun and KOHLER), 
A., i, 163. 
Digallic acid, synthesis of (Fiscner, 
BERGMAN, and Lipscuitrz), A., i, 172. 
m-Digallic acid, methyl ester (Fiscuer, 
BERGMANN, and LipscuitTz), A.,i,174. 
Digitalis, glucosides of (MEYER), A 
367. 


(DEWAR), 


ok 
¥-Digitoxine. See Gitaline. 
Diglucosides, attempted synthesis of 
(BourQqUELOT and BriDEL), A., i, 6. 
Dicyclohexylamine, hydrate and alcohol- 
ate of (FouqueE), A., i, 164. 
sulphates (FovquE), A., i, 106. 
Dihippuryleystine, methyl ester, hydr- 
azide and azide of, and their deriva- 
tives (Curtius and Kyriacov), 
A oh 
Dihydroacridine, preparation of (SCHOLL 
and NEUBERGER), A., i, 505. 
Dihydroanhydroberberine,and itsderiva- 
tives (PERKIN), T., 737; A., i, 545. 
Dihydroanhydrocpiberberine, ‘and its 


ii. 573 


See 
4-Methoxyphenyl 3:4-dimethoxy- 
phenylethy! ketone, 2-hydroxy-. 

Dihydrodimethylisotetrahydroanhydro- 
berberine, and its salts (PERKIN), 
T., 760; A., i, 546. 

Dihydroecgonidine. ethyl ester, and its 
derivatives (v. BrauN and MULLER), 
A., i, 233. 

Dihydroeserethole, and its zincochloride 
(PoLonovsk]), A., i, 505. 

Dihydroeseretholemethine, and its salts 
(Potonovsk1), A., i, 505. 

Dihydroeserine, and its 
(Putonovsk1), A., i, 505. 

Dihydroeserinemethine, and its salts 
(Potonovsk!), A., i, 505. 

Dihydroeseroline, and 
(Potonovsk1), A., i, 505. 

os Semmes (POLONOVSK]), 

-» 1, 505. 


picrate 


its salts 


Dihydroglyoxalines, dihydroxy prepara- 


tion of (Diets), A., i, 448 


| 2:3-Dihydroindole, 1-cyano- (v. Braun), 


ii, | 
| 2:3- Dihydroindole-2- carboxylic 


| Dihydrophenazine, 


salts and = (PERKIN), T., | 
| $:5-Diketopiperazine-l-acetanilide, and 


506; A., 349. 
3:4- -Dihydro- i. 2-benzopyrone, 
hydroxy-derivatives (Sonn), A 


imino- 
» 1, 32. 


| 


A., i, 186. 

acid, 

2:3-dihydroxy-, and its derivatives 
(HELLER), A., i, 309. 

2:3-Dihydroindole-2-glyoxylic acid, 2:3- 
dihydroxy-, ethyl ester (HELLER), 
A., i, 310. 

Dihydromethylisotetrahydroanhydro- 
berberine, a its salts (PERKIN), 
T., 759; A., i, 546. 

Dihyaronorecgenidine, ethyl ester, and 
its salts (Vv. Braun and Mitten), 


A., i, 234. 
no sao ge of 
(ScHoLL and Nevusercer), A., i, 
505. 
Dihydrophenonaphthacridonequinone 
and its acetyl derivative (LESNIAN- 
ski), A., i, 405. 
Dihydropyranthridine 
DIsgHENDORFER), A 
Dihydroquinacridine 
A., i, 406. 
Dihydroquinoline-2- er 
hydroxy- (HELLER), A., i, 310. 
Dihydroricinine (BOTTCHER), A., i, 305. 
Dihydroricininiec acid, and its silver 
salt and methyl ester (BérrcHERr), 
A., i, 305. 
Dihydroshogaol (Nomura), A., i, 447. 
3:3-Diketo-1-phenylpiperazine, attempts 
to prepare (DuBskY and GRANACHER), 
A., i, 188. 
Diketopiperazines 
(JRANACHER), A., i, 


and 


(ScHOLL 
i, 308. 
(LESNIANSKI), 


acid, 


(DuBSKY and 


188, 189. 


its salts (DuBsKy and GRANACHER), 
A., i, 189. 
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2:5-Diketopiperazine-1:4-diacetanilide 
(Dussky and GRANACHER), A., i, 188. 

3:5-Diketopiperazine-1-op-dinitroacet- 
anilide (Dussky and GRANACHER), 
A., i, 189. 

2:6-Dimethoxy-4 allylphenol (MAvuTH- 
NER), A., i, 428 

3:4-Dimethoxybenzoic acid, 5- and 6- 
amino-, 6-nitro-5-amino-, and 6-nitro-, 
and their derivatives (SIMONSEN and 
Rav), T., 24; A., i, 116. 

3:4-Dimethoxybenzoylmethyl alcohol 
( ne RE (KAUFMANN and 
Mituer), A., i, 1 

2:4- -Dimethoxybenzoylphenylethylene 
oxide (JORLANDER), A., i, 21. 

2:3-Dimethoxybenzylalcohol (0-veratry/ 
alcohol), and its salts (KAUFMANN 
and MiLuer), A., i, 178. 

2:3-Dimethoxybenzyl-8-3:4-methylene- 
dioxyphenylethylamine. See o-Vera- 
trylhomopiperonylamine. 

4:7- > cr (Sonn), A., i, 


3: ‘ » SN 
bromide (KAUFMANN and MULLER), 
A., i, 178. 

2:4-Dimethoxydibenzoylmethane (Ros- 
INSON and TuRNER), T., 876. 

5:7-Dimethoxy-3:4-dihydro-1:2-benzo- 


pyrone, 4-imino- (SONN), A., i, 32. 
2’- and 4:4’-Dimethoxydi- 3-m-methyl- 
styryl ketone, 5:5’-dinitro- (Simon- 


SEN), T., 778; A., i, 542. 
an-Dimethoxyheptane, 5-chloro- (HAmo- 

NET), A., i, 421. 
2:4-Dimethoxy-l-methylcoumarone (v. 

AuWERS and MULuEnr), A., i, 30. 
a-4:5-Dimethoxy-2:3-methylenedioxy- 


phenylethyl alcohol (Fasinyi and | 


SzéK1), A., i, 18. 
a-4:5-Dimethoxy-2:3-methylenedioxy- 


phenylpropyl alcohol (Fapinyr and | 


SzEK1), A., i, 18. 
2:6-Dimethoxyphenyl allyl 
(MAUTHNER), A., i, 428. 
3:4-Dimethoxyphenylacetonitrile. 
p-Homoveratronitrile. 
3:4-Dimethoxyphenyl benzyl ketone. 
See 3:4-Dimethoxydeoxy benzoin. 
3:4-Dimethoxy-8-phenylpropionic acid, 


6-bromo- (CRABTREE and Rosinsoy), | 


T., 871. 
3:4-Dimethoxyphenyl a--toluenesulph- 
onylmethylaminobenzy] ketone(Kavr- 
MANN and Mijiuer), A., i, 179. 
5:6-Dimethoxy-o-toluic acid, 
tion of (PERKIN), T., 76 
Pe et ree Di Seer 


ium 9-hydrochloride, and its absorp- | 
Dimethyiamylexyamylamine (v. BRAUN 


tion spectra (KEHRMANN and Sanpoz), 
A., i, 126. 


INDEX OF 


and its | 


ether | 


See | 
| p- Dimethylaminophenyl-1-chloro-8- 


| Dimethylaminosuccinic acid, 
prepara- | 


ay ars em aay tee 


SUBJECTS. 


p-Dimethylaminobenzaldehyde, action of 
nitrous acid on (KLaus and Bav. 
DIscH), A., i, 430. 

4. Dimethylaminobenzoic acid, methyl 
ester, action of nitrous acid on (Kiavs 
and Bauptscu), A., i, 430. 

4-Dimethylaminobenzoic acid, 3-amino-, 
aud its hydrochloride (Bavpisc H), 
A., :. 431. 

p-Dimethylaminobenzoic acid .V-oxide, 
and its salts (BAUDISCH), A., i, 431. 

p-Dimethylaminobenzophenone-p’-sul- ' 
phonic acid (FARBWERKE Vory. 
Metster, Lucius, & Brtnino), A,, 
i, 228. 

2-Dimethylamino-p-benzoquinone-4- 
imine, salts of (Piccarp and Lansky), 
A., i, 396. 

4-Dimethylamino-4 :4”’-diacetylamino- 
triphenylmethyl chloride (F1eRz and 
KoEcHLIN), A., i, 550. 

4-Dimethylamino-2:3- and -2:5-dimethyl- 
benzyl alcohols, and their derivatives 
(v. Braun, ARKUSZEWSKI, and 
KOHLER), A., i, 258. 

o- and m-Dimethylaminohydrindenes, 
and their derivatives (v. ow: 
ARKUSZEWSKI, and KOHLER), A., i, 
259. 


| 5-Dimethylamino-6-hydroxymethyl- 


hydrindene, and its derivatives (v. 
BRAUN, ARKUSZEWSKI, and KOHLER), 
A., i, 259. 

p’-Dimethylamino-o’-methylbenzophen- 
one, p-amino- (FARBWERKE VORM. 
MEIstER, Luctus, & Brinineo), A., i, 
228. 

2:6-Dimethyl-4-aminomethylpyridine- 
3:5-dicarboxylic acid, ethyl hydrogen 
ester, lactam and lactamic acid of 
(BENAny), A -» 1, 351. 


| Dimethylamino- Aa-pentene, preparation 


of, and attempts to prepare ring 
compounds from it (VALEUR and 
Luck), A., i, 337. 
action of ‘methylene 
(VALEUR and Luce), A., 


iodide with 
i, 102. 


naphthyl sulphide (ZINCKE and EIs- 
MAYER), A., i, 387. 


| a- and B- -Dimethylaminopropionic acids, 


esters and hydrazides of, and their 
derivatives (CURTIUS and CoLOSSER), 
A., i, 45. 

methyl 
ester and hydrazide of, ‘and their 
derivatives (CuRTIUsS and CoLossER), 
A., i, 45. 

acid 
(Baupisen), A., i, 431. 


and KOHLER), A., i, 164. 


INDEX OF SUBJECTS, 


Dimethylaniline, catalytic preparation 
of (MAILHE and DE Gopon), A., i, 
217. 

compound of benzyl chloride, 
chloride and (CHEMICAL Works, 
RouNeErR & Co.), A., i, 260. 


Dimethylaniline, chloronitro- and nitro-_ 


hydroxy-derivatives (BorscnE, Liw- 
ENSTEIN, and Quast), A., i, 14. 
Dimethylanthranilic acid, 
hydrazide of, and their derivatives 
(Curtrius and ConosseEr), A., i, 45. 


epeneaetion, en of (ZApPi | 
| Dimethyl diketone (diacety/), influence 


and LANDABURU), A 510. 
Dimethylbenzfulvene pha (THIELE 
and Mrerck), A., i, 484. 
4:4’. Dimethylbenzophenone. 
tolyl ketone. 
2:3-Dimethyl-y-benzopyrone, 
and chloro-derivatives (SIMONIS and 
ScHUHMANN), A., i, 26. 
2:3-Dimethyl--benzothiopyrone, 6- 
chloro- (SimoNIs and SCHUHMANN), 
A., i, 27. 
2:4- and 3:4-Dimethylbenzoylphenyl- 


ethylene oxides, and their diacetates | 


(JORLANDER), A., i, 20. 

a and 8-Dimethyleamphols (HALLER 
and BAvER), A., i, 24. 

ye (HALLER and 
BaveEnr), A., 

binetbyleampoie acid (HALLER and 
Baver), A., i, 24. 

Dimethyleamphor (HALLER and BAvVER), 

bite oe 

Dimethyl-e-chloroamylamine, salts of 
(v. BRAUN and KOHLER), A., i, 164. 

2:6-Dimethyl-4-chloromethyl-1:4-di- 
hydropyridine-3:5-dicarboxylic acid, 
ethyl ester, preparation of, and its 
derivatives (BeNARy), A., i, 350. 

2:6-Dimethylcinchomeronic acid. See 
peta aaa 
acid. 

1:4-Dimethyleoumaran-2-one, 1-hydr- 
oxy-, phenylhydrazones (v. AUWERs), 
A., i, 194. 

2:6-Dimethyl-4-cyanomethylpyridine- 
8 5-dicarboxylic acid, ethyl ester 
(Benary), A., i, 351. 

Dimethyldi-8-bromoethy]/iaminodi- 
phenylmethane (v. Braun, HEIpER, 
and MULLER), A., i, 269. 

Dimethyldi-8-chloroethyl/iaminodi- 
phenylmethane, and _ its erg “ 
Braun, Herper, and Micver), A., i, 
270. 

| EET 
y (v. Braun and Mintz), A., i, 
2 

eee tolidine (Vv. 
Braun and Mintz), A., i, 127. 


zinc | 


azide and | 


See Di-p- | 


bromo- | 
1:1’-Dimethyl-2: 7 -dinaphthyl (SCHOLL 


| Dimethylglyoxime, 


ii, 575 


| $:7-Dimethyl-1:9-diethyluric acid, and 


its glycol dimethyl ether, crystalline 
form of (Brttz and Max), A., i, 
455. 

Dimethyldihydroiscindylium bromide 
and chloride (v. Braun and KOHLER), 
A., i, 186. 


4:6-Dimethyl-1:2-dihydropyrimidine, 2- 


imino-, and 2-imino-l-cyano- (HALE 
and Viprans), A., i, 381. 

1:2-Dimethyl-1:2-dihydroquinoline _pi- 
crate, isomeric changes of (HELLER), 
A., i, 306. 


of boric acid on the conductivity of 
(BOESEKEN and OsTENDE), A., ii, 
146. 

oxime of, condensation of aldehydes 
with (Diets), A., i, 448. 


and Tritscn), A., i, 484. 


| s-Di(-3:4- methylenedioxyphenyl)-sue- 


cinic acid, and its salts (Sonn and 

ScHELLENBERG), A., i, 10. 

manufacture of 
(ApAMs and KAmMM), A., i, 482. 

85-Dimethyl-A‘¢-heptadien-5-ol, prepar- 
ation of (ENKLAAR), A., i, 154 

1:3-Dimethylcyc/ohexan-5-one, bromo- 
derivatives (WALLACH, GERHARDT, 
and JEssEN), A., i, 443. 

2:6-Dimethyl-4-hydroxymethylpyridine- 
yA ar a acid, lactone of 
(BenaAry), A., i, 351. 

ww-Dimethyl- 3- a py ge 
fulvene (T'HIELE and Merck), A., ii, 
484. 

Dimethyliodomethyl- -5-iodoamylammon- 
ium iodide. reduction of (VALEUR and 
Luce), A., i, 102, 155. 

Dimethyliodomethyl-Ay pentenylam- 
monium iodide, reduction of (VALEUR 
and Luce), A., i, 155. 

Dimethyliodomethy]-A5-pentenylam- 
monium iodide, and its reduction 
products (VALEUR and Luce), A.,, i, 
102. 

5:7-Dimethylisatin, isomerides of, and 
their salts and derivatives (HELLER 
and BAuMGARTEN), A., i, 235. 

5:7-Dimethylisatoic acid. See 3:5-Di- 
methyl phenylglyoxylic acid, 2-amino-. 

Dimethyl-3-methylbenzidine, and di- 
cyano-, and dinitroso- (v. BRAUN and 
Mintz), A., i, 127. : 

Dimethylnaphthalenes, extraction of, 
from coal-tar oil, and their derivatives 
(GESELLSCHAFT FUR TEERVERWER- 
TUNG), A., i, 105. 

Dimethyl-a-naphthaquinones ((GESELL- 
SCHAFT FUR TEERVERWERTUNG), A 
i, 106. 
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Dimethylolearbamide, preparation of 
(Dixon), T., 247; A., i, 255. 
3:3-Dimethyloxindole, 5- and7-hydroxy-, 
and their derivatives (WAuL), A., i, 
237. 
Dimethylcyc/opentamethylenestannine 


(Gritrner, Krause, aud WIERNIK), | 


A., i, 135. 
1:3-Dimethylcyclopentane-4-carboxylic 
acid, 4-hydroxy- (WaLLacn, GeEr- 
HARDT, and JESSEN), A., i, 444. 
1:3-Dimethylcyc/opentan-4-one, and its 
semicarbazone (WALLACH, GERHARDT, 
and JESSEN), A., i, 444. 
3:5-Dimethylphenylglyoxylic acid, 2- 
aminuo-, and its salts (MARTINET), 
A., i, 345. 
2:6-Dimethylpyridine, synthesis 
(Mum™ and Htneke), A., i, 183. 
2:6-Dimethylpyridine-3:4-dicarboxylic 


of 


acid, and its salts and derivatives | 


(Mumm and Hineke), A., i, 183. 

2:4-Dimethylpyridine-3:5-dicarboxylic 
acid, 6-amino-, and 6-hydroxy- (Kir- 
PAL and REIMANN), A., i, 78. 
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| 


2:4-Di-8-naphthylthio-a-naphthylamine, 
di-1’-chloro-. See Naphthyl 2:4-di- 
1’-chloro-8-naphthyl disulphide, 1- 
amino-. 

Dioxalomalonic acid, ethyl ester, con- 
stitution of (v. AuwERs and AUFFEy. 
BERG), A., i, 479. 

2:4-Dioxy-3-phenylthiazole, synthesis of 
(AnpreascRh), A., i, 80 


2:4-Dioxythiazole, synthesis of (ANnpRE- 


2:4-Dimethylpyridine-3:5:6-tricarboxyl- | 


ie acid, imide and esters of (KiIRPAL 
and REIMANN), A., i, 78. 
2:4-Dimethylthiocarbonato-1-ethylbenz- 


A., i, 499. 
2:4-Dimethylthiol-1-ethylbenzene, 
5-nitro- (PoLLAK, Vv. 
Rota), A., i, 499. 
2:6-Dimethy1-4-thiolmethylpyridine-3:5- 
dicarboxylic acid; 


and 


Fiepier, and | 


ethyl hydrogen | 


ester, thiolactone and thiolactonic avid | 


from (Benary), A., i, 351. 
Dimethylthiol-m- and -p-xylene, and 

their derivatives (PoLLAK and ScHap- 

LER), A., i, 497. 
Dimethyl-2-py-xylidine, and its salts (v. 


AscH), A., i, 80. 
2:8-Dioxy-1:7:9-trimethyl-1:2:8:9-tetra- 
hydropurine, physiological action of 
(SALANT and ConNET), A., i, 242. 
Diphenyl] phosphite, and its ferric chlor- 
ide derivative (MILOBENDZKI and 
Szutern), A., i, 495. 
sulphide, 4-chloro-2-nitro-4’-hydroxy- 
(ZinckKE and Bagumer), A., i, 
538. 
disulphide, 4:4’-dichloro-2 2’-dinitro- 
(ZINCKE and BakuMeER), A,, i, 
537. 
disulphoxide,  4:4’-dichloro-2:2’-di- 
nitro- (ZINCKE and BAEUMER), A,, 
i, 538. 
Diphenyl-5-acetoxy-o-tolylcarbinol 
(GoMBERG and JOHNSON), A., i, 
111. 


ene (PoLLAK, V. FiepLer, and Roru), N-Diphenylacetylethylenediamine, .\-0- 


hydroxy- (Bistrzyck1 and Scumvt7), 
A., i, 454. 

Diphenylamine, 3-amino-6-hydroxy., di- 
hydrochloride (PiccaArD and Lar- 
SEN), A., i, 396. 

4:6-dinitro-3-hydroxy- (BorscuE, 
LOWENSTEIN, and Quast), A., i, 
14. 


| Diphenylamine-sulphuric acid, use of, 


BRAUN, ARKUSZEWSKI, and KOHLER), | 


A., i, 259. 
Di-8-naphthol 6-disulphide (ZINcKE and 
DereEseEr), A., i, 221. 


in the estimation of nitric acid (TILL- 
MANS), A., ii, 128. 

p-Diphenylarsyltriethylsilylbenzene, 
and its derivatives (Griirrner and 
Krausk), A., i, 133. 


| Diphenylbenzoquinonemonoimineoxime 


Dinaphthyl oxide. di-1-chloro-di-8-thio- 


(ZinckE and EIsMAYER), 
386. 

disulphide, di-1-chloro- (ZiNcKE and 
EISMAYER), A., i, 386. 


A. 1, 


chloride. See Triphenylamine, p-ni- 
troso-, hydrochloride. 

Diphenyl-5-benzoyloxy-o-tolylearbinol 
(GomBERG and JonNsON), A., 1, 
aii. 


| ww-Diphenyl-3-benzylbenzfulvene 


sulphoxide, di-1-chloro-. See Dinaph- | 


thyl oxide, di-1-chloro-di-8-thio-. 
disulphoxide, di-1-chloro- 
and E1rsMAYER), A., i, 386. 
Di-8-naphthyldithiolimine, di-1-chloro- 
(ZiIncKE and EIsmMAyeER), A., i, 
386. 
2:2’-Dinaphthylene-1:1’-diacetic 
(WeITzENBOckK), A., i, 493. 
2:2’-Dinaphthylene-1:1’-diacetonitrile 
(WEITZENBOCK), A., i, 493. 


(ZINCKE | 


(Wiest), A., i, 489. 

Diphenylbenzylenebenziminazole, di-p- 
hydroxy-, and its derivatives (B1s- 
TRZYCKI and Scumurz), A., } 
452. 


| Diphenyl-4:6-dibromo-5-hydroxy-o- 


acid | 


tolylearbinol (GomBERG and JOHN- 
son), A., i, 112. 


| Diphenyl.2:6-dibromo-3-methylquino- 


methane (GomBeRG and JOHNSON), 
A., i, 112. 
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By-Diphenylbutane, ad-dinitro-, and its 
derivatives (SoONN and SCHELLENBERG), 
A., i, 9. 

ww-Diphenyl1-3-‘sobutylbenzfulvene 
(Wuest), A., i, 491. 

Diphenylearbinol, action of sulphur on 
(SzpERL and WuieErvsz-KowALsk1), 
A., i, 492. 

Diphenylearbinol, 2:6-dichloro-, and its 
acetate (REIcH, SALZMANN, and 
Kawa), A., i, 15. 

Dipheny1-4:6-dichloro-5-hydroxy-o- 
tolylearbinol (GomBEerc and JOHN- 
son), A., i, 112. 

8y-Diphenylerotonic acid, a-bromo-y- 
hydroxy-, y-hydroxy-, and a-iodo-y- 
hydroxy- (BovGAULT), A., i, 17. 

5:6-Dipheny]-2:3-di-op-dichlorophenyl- 
1:2:3:4-tetrahydro-1:2:3:4-tetrazine 
(BiLow and Huss), A., i, 315. 

Diphenyldiethyltetramethylenediamine, 
and its picrate (v. BRAUN, HEIDER, 
and MUuueEr), A., i, 270. 

§8-Diphenyl-88-dimethyl-n-butane, ay5- 
trihydroxy- (Koun and NEUSTADTER), 
pe a) P 

s-Diphenyldimethylethylenediamine, di- 
nitroso-, and its hydrochloride (v. 
Braun, HEIpER, and MULuEr), A.,, 
i, 406. 

Diphenyldimethyltetramethylenediam- 
ing, and its derivatives (v. Braun, 
Heiper, and Mier), A., i, 108. 

Diphenyldithiolamine, 4:4’-dichloro-2:2’- 
dinitro- (ZINCKE and BaEumeER), A., 
i, 538. 

4.4’-Diphenylenebis-4-benzyl-3-methyl- 
5-pyrazolone (v. KoNEK and MITTER- 
HAUSER), A., i, 408. 

s-Diphenylethane (dibenzy/), action of 
sulphur on (SzPERL and WIERUSZz- 
KowAatsk]I), A., i, 492. 

Diphenyl-5-ethylcarbonato-o-tolylearb- 
inol, and its derivatives (GOMBERG 
and JOHNSON), A., i, 111. 

ea-Diphenylguanidine (ARNDT 
RosENAv), A., i, 40. 

«8-Diphenylguanidine, o-nitro- (ARNDT 
and RosENAUv), A., i, 41. 

Diphenyl-5-hydroxy-o-tolylearbinol, and 
its derivatives (GOMBERG and JOHN- 
son), A., i, 111. 

Diphenylketoxime, derivatives of (Ku- 
— AGatsuMA, and ARAKI), A,, i, 

80. 
Diphenylmethane, absorption spectra of 
(Massox and Faucon), A., ii, 210. 
and fluorene, action of sulphur on 
(Szpert and WigRvusz-Kowa.sk]), 
A., i, 492. 
ww-Diphenyl-3-p-methoxybenzylbenz- 
fulvene (WiEsr), A., i, 490. 


and 


1,577 


ww-Diphenyl-3-methylbenzfulvene, and 
its picrate (Wiest), A., i, 489. 

Diphenyl-5-methylcarbonato-o-tolyl- 
carbinol (GoMBERG and JoHNSON), A., 
i, iu. 

NN’ -Diphenyl--methyl-N’-ethylethyl- 
enediamine, and its picrate, and di- 
bromo-, and dinitroso- (v. Braun, 
HeEIpDER, and MU.iER), A., i, 406. 

1:5-Diphenyl-3-methylpyrazole, 1-op-di- 
chloro- (BiLow and Huss), A., i, 
315. 

Diphenyl-3-methylquinomethane (Gom- 
BERG and Jonnson), A., i, 111. 

ww-Diphenyl-3-isopropylbenzfulvene 
(West), A., i, 491. 

r-Diphenylsuccinanilic acid (WEN and 
Wituiams), T., 837. 
Diphenylsuccinic acids, and their esters, 
optically active (WREN), T., 210; 
A., i, 264. 
interconversion of esters of (WREN 
and STILL), A., i, 17. 
r-Diphenylsuccinic acid, salts and deriva- 
tives of (WREN and WILLIAMs), T., 
834. 

r-Diphenylsuccinic anhydride, action of 
alcohols and amines on (WREN and 
Wiutirams), T., 832. 

Diphenylsuceino-p-tolil 
WixuraMs), T., 839. 

meso- and r-Diphenylsuccino-p-toluidic 
acid, and silver salt and methyl ester 
of the latter (WREN and WILLIAMs), 
T., 838. 

Diphenylthienylearbinol (THomas and 
CoupERc), A., i, 504. 

Diphenylthiocarbamide, 4-bromo-2-iodo- 

(Dains, VAUGHAN, and JANNEY), 
A., i, 340. 

o-nitro- (ARNDT and RosgEnav), A., i, 
41. 

Diphtheria bacilli. See Bacilli. 

2:4-Dipicrylthiol-l-ethylbenzene, and 
its derivatives (PoLLAK, v. Firp1Er, 
and Rorn), A., i, 499. 

Dipicrylthiol-m- and -p-xylene (PoLLAK 
and SCHADLER), A., i, 497. 

Dipiperonylpiperazine salts (KAUFMANN 
and Dirst), A., i, 123. 

Disaccharides, constitution of (HAWoRTH 

and Leircn), T’., 188; A., i, 213. 
synthesis of (WREDE), A., i, 6. 

Disiloxane, and hexachloro- (Srock, 
SomreskI, and WINTGEN), A., ii, 
110. 

Disinfection, theories of (LEE and GIL- 

BERT), A., ii, 262. 
by alcohols (CHRISTIANSEN), A., i, 
564. 

Dispersion, Drude’s theory of (SoMMER- 

FELD), A., ii, 89. 


(WREN and 


ii, 578 


Dispersion, rotatory, anomalous (GRoss- 
MANN and WRESCHNER), A., ii, 92. 
and colour of colloidal solutions 
(BERCZELLER), A., ii, 100 ; (Krrcu- 
HOF), A., ii, 300. 

Dispersoids, charge, conductivity, and 
dimensions of (v. Hrvesy), A., ii, 51, 
53. 

Dissociation, vapour pressure during 

(WrEGscHEIDER), A., ii, 298. 
of hydrocarbons (MryEr and Hor- 
MANN), A., i, 383. 

Dissociation constants of acids of the 
oxalic acid series and their esters 
(PaLoMAA), A., ii, 435. 

of a-oximino-acids (Hicks), T., 554; 
A., i, 338 

Distillation apparatus (Noyes and 
SKINNER), A., ii, 80; (Coomss), 
A., ii, 227 ; (FRIEDEMANN), A., ii, 
429. 

steam (Harries and HAARMANN), 
A., ii, 296. 

for the preparation of pure acids 
(KRUMMENACHER), A., ii, 438. 

Distyryl-4:4’-benzene, dznitro-a:a’-di- 
cyano- (KAUFFMANN and JEUTTER), 
A., i, 114. 

Distyryl ketone, y-chloro- (Straus and 
BLANKENHORN), A., i, 501. 

Di-ar-tetrahydro-8-naphthylcarbamide 
(ScHROETER and THomas), A., i, 418. 

8-1:1-Ditetrahydroquinolylethane (Vv. 
Braun, Heer, and MULuEr), A., i, 
271. 

Dithienylmethylmethane, possible form- 
ation of (Fearon), A., ii, 462. 

Di-o-tolyldimethylethylenediamine, and 
its salts (v. Braun, HEIDER, and 
MULueEr), A., i, 271. 

Di-p-tolyl ketone, preparation of, and 
its condensation with phenol (Gom- 
BERG and Topp), A., i, 74. 

Di-m-tolylmethane, di-p-amino- (STEB- 
BINS), A., i, 353. 

Dogs with ligatured carotids, digestion 
of proteins of meat by (ZuwNz), A., i, 
359. 

Doremol, and its derivatives (SEMMLER, 
Jonas, and Rorniscn), A., i, 119. 

Doremone, and its derivatives (S—EMM- 
LER, JONAS, and RoeENiscH), A, i, 
119. 

Dropping-point apparatus for analysis 
of fats and waxes (Dupr&), A., ii, 
376. 

Drop-weight apparatus, glass tips for 
(Daviss), A., ii, 228. 

Drugs, microchemistry of (MAYRHOFER), 

A., ii, 465. 
extracted from plants, manganese in 
(WeEsTMAN and Rowar), A., i, 246. 
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Drugs, detection of purine bases in 
(TuNMANN), A., ii, 465. 

Dyeing, theory of (KruyT and VAN DER 
MAvge), A., ii, 153. 

Dypnopinacone, and its derivatives, con- 
stitution of (DELACRE), A., i, 538. 
Dysprosium, separation, purification and 
atomic weight of (KREMERS and 
BaLKe), A., ii, 200; (KREMERs, 

Hopkins, and ENGLE), A., ii, 201. 


E. 


Earths, rare (JoRDAN and Hopxrns), 
A., ii, 44; (KREMERS and BALkg), 
A., ii, 200; Kremers, Hopkins, 
and ENGLE), A., ii, 201; (YNTEMA 
and Hopkins), A., ii, 398. 

position of, in the periodic system 
(VOGEL), A., ii, 226. 

electrolysis of solutions of salts of 
(Dennis and Ray), A., ii, 76. 

of the cerium group, carbides of (Da- 
MIENS), A., li, 442. 

separation of, from iron (W6sBER), A., 
li, 243. 

Ebullioscopy, determinations of, with 
an ordinary thermometer (K1PLinec- 
ER), A., ii, 294. 

Eccaine, and its salts (v. Braun and 
MULLER), A., i, 234. 

Eggs of Fundulus, diffusion of electro- 
lytes through (Lozp), A., i, 51. 

Egg-albumin. See Albumin. 

a- and 8-Elewostearic acids, cerous and 
lead salts (MoRRELL), T., 117; A, 
i, 98. 

methyl esters, stereoisomeric (Mor- 
RELL), A., i, 372. 

Elaidic acid, cerous salt (MorRELL), T., 
117; A., i, 98. 

Elaphomyces hirtus, constituents of (Is- 
SOGLIO), A., i, 476. 

Electric charge on colloidal particles 
and on ions (v. Hevesy), A., ii, 
51; (THomAs and Gararp), A., ii, 
53 


produced by spraying antipyretics 
(ZWAARDEMAKER and ZEEHUISEN), 
A., ii, 351. 

discharge through hydrocarbon gases 
(Wricur), T., 79; A., ii, 51. 

furnace for micro-analyses (DuBSsKY), 
A., ii, 130. 

Electrical conductivity, determination 

of (NewsERy), T., 701; A., ii, 387. 

and the periodic system of elements 
(GRUNEISEN), A., ii, 287. 

zero concentration values of (KEN- 
DALL), A., ii, 182. 

of acids and bases (Guosn), T., 790; 
A., ii, 423. 
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Electrical conductivity of dispersoids | 


(v. Hevesy), A., ii, 53. 

of electrolytes in dilute 
(WasHBuRN), A., ii, 55, 56; (WEI- 
LAND), A., ii, 56. 


of strong electrolytes (Guosn), T., | 


449; A., ii, 215. 


of electrolytes in bromine (DARBy), | 


A., ii, 145. 
of non-aqueous solutions (GuosH), T., 
627; A., ii, 348. 


of a-hydroxy-acids and their race- | 
mates, influence of boric acid on 
(BOESEKEN and VAN DER Enz), A., 


ii, 147. 


” 


of metals (GrijnEISEN), A., ii, 287; | 


(WEREIDE), A., ii, 288. 
of pure metals (BECKMAN), A., il, 7. 


of salt vapours (Scumipr), A., ii, | 


386. 
recorder of, for measurement of salin- 
ity of solutions 
THURAS), A., ii, 368. 
Electrical double refraction 
(BERGHOLM), A., ii, 6, 209. 
Electrical osmosis (LRIGGs, 
and Prerson), A., ii, 214. 
Electricity, thermodynamic theory of 
production of (BEUTNER; Baur), A., 
ii, 214. 
Electrode, bismuth—-bismuth oxychlor- 
ide, potential of (NoyEs and CHow), 
A., li, 214. 
bromine, potential of (Lewis and 
Storcn), A., ii, 27. 
chromium, potential of (ATEN), A., ii, 
183. 
copper—cuprous chloride, potential of 
(NovEs and Cuow), A., ii, 214. 
hydrogen, potential of (LrEwIs, 
BRIGHTON, and SEBASTIAN), A., 
ii, 25. 
new vessel for (McCLENDOn), A., ii, 
83. 
lead, potential of (HENDERSON and 
STEGEMAN), A., ii, 54; (GETMAN), 
A., ii, 184. 
mercurous chloride (calomel), poten- 
tial of (Lewis, BrigHron, and 
SEBASTIAN), A., ii, 25. 
mercury, use of, in alternating cur- 
rent electrolysis (WEISER), A., ii, 
148. 
metallic, occlusion of hydrogen and 
oxygen by (HarpING and SmirT#), 
A., ii, 424. 


in liquids 


BENNETT, 


oxygen, potential of (GruBE and | 


Duk), A., ii, 348. 
zine, potential of (BANcrort), A., ii, 
256 


Electrolysis and photolysis (Baur), A., | 


i, 284, 


solution | 


(WEIBEL and | 


ii, 579 


Electrolysis, alternating current, use of 
| mercury electrodes in (WEISER), A., 
ii, 148. 
substitutes for platinum in apparatus 
for (NICOLARDOT and Bovupet), A., 
ii, 425. 
Electrolytes, electrical conductivity of, 
in dilute solution (WAsHBURN), A., 
ii, 55, 56; (WEILAND), A., ii, 56. 
electrical conductivity of, in bromine 
(Darsy), A., ii, 145. 
electromotive force and ionisation of 
(LinHART), A., ii, 28. 
ionisation of (MILNER), A., ii, 54, 
148. 
potential produced by the flow of, 
through capillary tubes (Krvuyt), 
A., ii, 289. 
kinetics of reactions with (Wkc- 
SCHEIDER), A., ii, 349. 
solubility and dissociation of, in ethyl- 
urethane (STUCKGOLD), A., ii, 99. 
diffusion of (Procopiv), A., ii, 156. 
through living cells (Loxs), A., i, 
51. 
strong, electrical conductivity of 
(GuosH), T., 449; A., ii, 215. 
abnormality of (GnosH), T., 627, 
707; A., ii, 348, 392. 
adsorption of, by proteins (J. A. and 
W. H. Witsoy), A., ii, 260. 
| Electrolytic dissociation, chemistry of 
(HaNTzscnH), A., ii, 299. 
in solvents with low dielectric con- 
stants (PLorniKoy), A., ii, 183. 
potential in relation to the periodic 
system (THOMLINSON), A., ii, 183. 
Electromotive force and ionisation of 
electrolytes (LINHART), A., ii, 28. 
Electronic frequency, relation between 
atomic number and (ALLEN), A., ii, 
15. 
theory of metals (WEREIDE), A., ii, 
288, 


| Electro-osmosis, measurement of the 

rate of (GLIXELLI), A., ii, 426. 

| Elements, history and etymology of 
(HackH), A., ii, 396. 

tables of atomic and combining weights 
of (PANETH), A., ii, 305. 

arrangement of, in order of their 
atomic weights (SZYMANOWITZ), A., 
ii, 436; (Lortn@), A., ii, 437, 

periodic system of (WELIs), A., ii, 
190; (SremnMErTz), A., ii, 225; 
(Mryer), A., ii, 263; (Hackn), 
A., ii, 306. 

genesis of, and their periodic arrange- 
ment (Scumip7), A., ii, 305. 

electrical conductivity of, with refer- 
ence to the periodic system (Gri- 
NEISEN), A., ii, 287. 


ii. 580 


Elements, relation between the electro- 
lytic potential of, and their position 


| 
! 
| 


in the periodic system (THOMLIN- | 


son), A., ii, 183. 
atomic and molecular numbers of 
(ALLEN), T., 389; A., ii, 191, 220. 
specific heat of (MILLs), A., ii, 7. 
values of 6 and +/a in the equation 
of state for various (VAN LAak), A., 
ii, 73. 


| 
| 
| 
} 


entropy of, with reference to the third | 


law of thermodynamics (Lewis and 
Gipson), A., ii, 29, 
chemical, conception of (FAsANs), A., 
ii, 224. 
definition of the term (Wec- 
SCHEIDER ; PANETH), A., ii, 304. 
isotopic, in relation to estimates of 
geologic time (SHELTON), A., ii, 
14, 
separation of, by means of fractional 
diffusion (LAcHs, NADRATOWSKA, 
and WERTENSTEIN), A., ii, 213. 
radioactive. See Radioactive elements. 
n- and iso-Elemicin, synthesis of (Mau- 
THNER), A., i, 428. 
Elemol, constitution and derivatives of 
(SeMmMLER and Lao), A., i, 25. 
isoEmetine, and its salts (Pyman), T., 
226; A., i, 267. 
Empetrum nigrum (crowberry), phyto- 


chemistry of (VAN ITALLIB), A., i, 419. | 


Emulsions, stability of, in constricted 

tubes (HALL), A., ii, 10. 
water-in-oil (SCHLAEPFER), T., 522; 
A., ii, 260. 

Entropy in relation to the third law 
of thermodynamics (LEwIs and Grs- 
son), A., ii, 29. 

of metals (ALLEN), A., ii, 292. 

Enzyme, Schardinger’s, functions of 

(WokER and Maca)), A., i, 48. 

Enzymes, formation of (Jacony), A., i, 
54, 132, 328, 469; (v. EvLEr), A., 
i, 282. 

chemistry of (v. Evter), A., i, 414. 

chemical composition and formation 
of (v. EULER and SvANBERG), A., i, 
517. 


in serum, formation of, after injection 


of sucrose (ROHMANN), A., i, 138. 

surface tension of solutions of (BERc- 
ZELLER), A., i, 131. 

action of cyanohydrins on (JAcoBy), 
A., i, 363. 

pancreatic, action of, on casein (SHER- 
MAN and Newn), A., i, 414. 

of yeast (IVANOV), A., i, 365. 

Enzymes. See also :— 

— 
rginase. 

Catalase. 


Enzymes. 
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See also :— 
Diastase. 
Erepsin. 
Invertase. 
Lichenase. 
Lipase. 
Lipoidase. 
Maltase. 
Odcytase. 
Pepsin. 
Peroxydase. 
Ptyalin. 
Raffinase. 
Rennin. 
Sucrase. 
Urease. 

Enzyme action (HULTON-FRANKEL), A,, 
i, 132; (Bay.iss), A., i, 461. 

influence of salts on (FALK), A,, i, 
555. 

effect of potassium bromate on (FALK 
and WINSLOW), A., i, 274. 

Eosin, ¢efraiodo-, and its derivatives 
(Pratt and CoLEMAN), A., i, 176. 
Epiboulangerite from Montana (Suay- 

Non), A., ii, 116. 

Epichitosamic acid (LEVENE), A., i, 531. 

Epichitosamolactone hydrochloride (Lr- 
VENE), A., i, 531. 

d-Epichondrosamic acid (LEVENE), A., 
i, 531. 

Equation of state, values of b and ,/a in 

the (vAN Laar), A., ii, 73, 185, 
291. 
new (SHAHA and Basv), A., ii, 
291. 
Equilibria, in-, uni-, and _ bi-variant 
(SCHREINEMAKERS), A., ii, 157. 
in univariant systems (Morry and 
WILLIAMSON), A., ii, 66. 
chemical, one-sided (BAuR), A., ii, 
157. 

Equilibrium, chemical, laws of (Wi- 

LIAMSON and Morey), A., ii, 66. 

in binary systems, influence of substi- 
tution on (KREMANN and PEtrir- 
SCHEK), A., ii, 68, 69. 

Equilibrium constants, calculation of 
(Lewis), T., 471; A., ii, 623. 

Equivalents, pressure method for deter- 
mination of (CHAPIN), A., ii, 258. 

Erepsin in urine (HEDIN and Masal), 
A., i, 90. 

Ergotinine, supposed formation of ergot- 
oxime ethyl ester from (BARGER and 
Ewins), T., 235; A., i, 267. 

detection of (WoLTER), A., ii, 414. 
Ergotoxine, ethyl ester, supposed forma- 

tion of, from ergotinine (BARGER and 

Ewrns), T., 235; A., i, 267. 

Erythrodextrin, formation of, in starch 
hydrolysis (BLAKE), A., i, 254, 
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Erythrosin, ¢etraiodo-. See Fluorescein, 
octaiodo-. 
Eserine (physostigmine), constitution of 
(Herzic and Lres), A., i, 504. 
Eseretholemethine,, and its salts (Max 
and MicHEL PoLonovsk!), A., i, 504. 
Esters, preparation of, from _ nitriles 
(SPIEGEL and SzypLowsky), A., i, 
216 ; (PFEIFFER), A., i, 389. 
optical and chemical processes in the 
formation of (HANTzscH), A., ii, 4. 
physical properties of (MATHEWS and 
FAVILLE), A., i, 153. 
velocity of hydrolysis of (VERKADE ; 
ANDERSON and Pierce), A., ii, 
103; (PALomAA; Birk), A., ii, 
434, 
aliphatic, preparation and hydrolysis 
of (DrusHEL and Bancrort), A 
i, ¢. 
Esterification (FrEAS and Rein), A., ii, 
160 


in aqueous solution (PurcorTi), A., 
ii, 434 
Ethane, density of (STAHRFoOss), A 
312. 


+) Ul, 


reparation of 
vYAL), A., i, 


— chlorobromo-, 


Ether alcohols, preparation of (PAaLo- 
MAA), A., i, 522. 

Etheserolene, and bromo-, and nitro- 
(Max and Micuet Potonovsk}), A., 
i, 505. 

Ethoxyaniline, 8-bromo-, hydrobromide 
(Jacoss and HEIDELBERGER), A.,i, 71. 

0o-Ethoxydiazobenzenesulphonic _ acid, 
sodium salt (FRANZEN and ScHMIDT), 
A., i, 82. 

a-Ethoxy- ry ge 
(PatomAA), A., i, 522. 

a-Ethoxy-8- 0 Aer te Dany -B-ol (PALOMAA), 
A., i, 522. 

4(or 3)-Ethoxy-2-0-hydroxybenzhydryl- 
benziminazole (BisrrzyckI and 
Scumutz), A., i, 453. 

a-Ethoxy-8-methylpropane, 
(Patomaa), A., i, 522. 

a-Ethoxy-8-methylpropan-§-ol 
MAA), A., i, 522. 

Ethoxyphenylcarbamide, B-bromo- 
(Jacoss and HEIDELBERGER), A., i, 
71. 

Ethoxyphenylhydrazines, and their deri- 
vatives, and their decomposition by 
a acid (FRANZEN and 
Scumipt), A., i, 81. 

o-Ethoxyphenylhydrazinesulphonic 
acid, sodium salt (FRANZEN and 
Scumipt), A., i, 82. 

«-Ethoxy-8-propylpentan-A-ol 
MAA), A., i, 522. 
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B-chloro- 


B-chloro- 


(PaLo- 


(PALo- 
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wa oy et -4-carboxylic acid 

(KARRER), A., i, 39. 

4-(6- ‘Ethoxyquinoly1)-2 pyrrylearbinol 

(KaRRER), A., i, 39. 

4-(6-Ethoxyquinolyl) 2-pyrryl ketone 

(KaRRER), A., i, 39. 

6-Ethoxy-m-toluic —_ and its ethyl 

ester (v. AUWERS), A., ii, 343. 

p-Ethoxy-o-tolyl ethyl ketone, and its 

oxime (v. AUwErs), A., ii, 342. 

p-Ethoxy-o-tolyl methyl diketone (v. 

Auwenrs), A., ii, 342. 

Ethyl alcohol, history of the preparation 
of (v. LippMANN), A., i, 210. 

preparation of, in the eighth century 
(DEGERING), A., i, 97. 

mobility of ions in vapour of (YEN), 
A., ii, 213. 

density of mixtures of water and 
(ScHooRL and REGENBOGEN), A 
249. 

association of organic compounds in 
solution in (INNEs), T., 410; A., ii, 
219. 

—- of phenol, ae and 
(KREMANN and Wenzine), A., i, 
218. 

catalytic decomposition of (ENGEL- 
DER), A., ii, 13. 

action of phosphoryl 
(BALAREFF), A., i, 97. 

action of soda lime with (CARROLL), 
A., i, 210. 

amount of, taken up by the lungs 
(Loewy and v. per Herpr), A., i, 
327. 

estimation of, in spirits (Nac and 

Lat), A.,, ii, 411. 

Ethyl ether, isochore for (Wetss), A., 
ii, 291. 

equilibrium of acetone and (Samr- 
SHIMA), A., ii, 429. 

detection of aldehydes in (Maur), A., 
ii, 336. 

Ethyl chloride and iodide, mobility of 
ions in vapours of (YEN), A., ii, 
213. 

hypochlorite, reaction of, with sodium 
arsenite and with a mixture of 
potassium —— and hydrosulph- 
ide (GUTMANN), A., i, 98. 

iodide, relative activities of methyl 
iodide, propyl iodide and, with 
sodium a- and B-naphthoxides 
(Cox), T., 666 ; A., ii, 356. 

nitrite, ~—, of pyrrole on (Cus- 
MANO), A i 

barium phoephate, hydrated (BALa- 
REFF), A., i, 1. 

hydrogen phosphite, metallic salts of 
(Mut. OBENDZKI and SzWEJKOWSKA), 
A., i, 479. 

29 
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chloride on 
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Ethyl sulphate, hydrolysis of, with 
sodium ethoxide or methoxide (Pot- 
LAK and Baar), A., ii, 161. 

Ethylamine, preparation of (WERNER), 
T., 899. 

a-Ethylaminoglyoxylic acid, ethy] ester 
dichlorophenylhydrazone (BULow and 
Hess), A., i, 42. 

Ethylarecaidine chloride (WINTERSTEIN 
and WEINHAGEN), A., i, 36. 

Ethylbenzene ( phenylethanc), compounds 
of hydrogen bromide with (Maass and 
RusskEiu), A., i, 534. 

Ethylbenzene, bromonitro-derivatives 
(Reicu, AGAMIRIAN, Korn Ler, Gas- 
KOwWSKI and LusBeck), A., i, 262. 

1-Ethylbenzene, 4-mono-, and 2:-4-di- 
thiol- (Potuak, v. FiepLer, and 
Rota), A., i, 498. 

1-Ethylbenzene-2:4-disulphonic _ acid, 
and its sodium salt and derivatives 
(PoLLAK, V. FrepLER, and Rorn), A., 
i, 498. 

1-Ethylbenzene-2:4-dithiolacetic acid 
(PoLLAK, Vv. Frepier, and Rorn), A., 
i, 499. 

1-Ethylbenzene-4-thiolacetic acid (Po1- 
LAK, V. FIEDLER, and Rorn), A.,i,499. 

1-0-Ethylbenzylmorpholine, and its salts 
(v. Braun and K6uter), A., i, 269. 

O-Ethylepiberberine (PERKIN), T., 521; 
A., i, 349. 

Ethyleampholenic acid, and its amide 
and nitrile (HALLER and Louvrier), 
A,, i, 397. 

8-Ethylcarbonatoethylidenemalonic 
acid, ethyl ester (v. Auwers and 
AUFFENBERG), A., i, 480. 

2-Ethylcarbonatonaphthalene-6-sulph- 
onic acid, sodium salt and anilide 
(ZINCKE and DERESER), A., i, 221. 

2-Ethylcarbonatonaphthalene-6-thiol, 
and its acetate (ZINCKE and DErEsER), 
A., i, 221. 

2-Ethylcarbonato-6-naphthyl methyl 
sulphide, sulphone and sulphoxide 
(ZINCKE and DERESER), A., i, 221. 

Ethyl a-chloro-8-bromoisoamyl ether 
(MADINAVEITIA and PvyaAl), A., i, 
373. 

Ethylene, isochore for (Weiss), A., ii, 291. 
density of (Barurcas), A., i, 369; 

(Staurross), A., ii, 312. 
Ethylene, dichloro-, narcotic action of 
(WITTGENSTEIN), A., i, 326. 
trichloro-, decomposition of, with 

formation of hydrogen chloride 
(EtsnER), A., i, 210. 

NN’-Ethylenebis-(2-hydroxymethyl- 
benzamide), and its diphenylurethane 
(BistrzycK1 and Scumvtz), A., i, 
453. 


| 
: 
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NN’-Ethylenebis-(o-hydroxy pheny]- 
acetamide), and its diphenylurethane 
(BistRzycKI and ScuMutTz), A., i, 
454. 

Ethylenediaminepropylenediaminecob- 
altic salts, dinitro-, flavo- and croceo- 
derivatives of (WERNER), A., i, 
377. 

NN’-Ethylenediphthalimidine, and its 
derivatives (BistrzycKI and 
Scumutz), A., i, 453. 

Ethyleneglycol, 8-diglucoside of (Bour- 
QUELOT and Bripkt), A., i, 6. 

NN’-Ethylenephthalimidephthalimidine 
(BistrzycKI and Scumurtz), A., i, 
453. 

NN’-Ethylenephthalimidine-o-carboxy- 
benzamide, and its. silver salt 
(BistRzyYcKI and Scumvutz), A., i, 
453. 

Ethylhemin, 8-bromo- (Kistrer, GEEr- 
ING, and Kuscu), A., i, 200. 

1-Ethylhydrindene, 1-hydroxy- (Vv. 
Bravy), A., i, 111. 

1-Ethylindene (v. Braun), A., i, 111. 

2-Ethyloxalatodihydroindole, = 2:3-di- 
hydroxy-. See 2:3-Dihydroindole-2- 
glyoxylic acid, 2:3-dihydroxy-, ethy] 
ester. 

8-Ethyloxalatoethylene-aa8-tricarb- 
oxylic acid, ethyl ester (v. AUWERs 
and AUFFENBERG), A., i, 481. 

N-Ethyloxalato-isatin. See Isatin-l- 
glyoxylic acid, ethyl ester. 

Ethylisopropylbarbituric acid (Tuor?), 
A., i, 271. 

Ethylselenocarbamide (CHEMISCHE 
Fasrik voN Hrypen), A., i, 482. 
Ethyltetrahydroarecaidine (WINTER- 
SFEIN and WEINHAGEN), A,, i, 36. 
1(?)-Ethylthiocarbonatobenzene, 4- 

chloro-3(?)-thiol- (PoLLAK, v. Fiep- 
LER, and Rorn), A., i, 499. 
8-Ethylthioglucoside, and _ its 
acetate (SCHNEIDER, SEPP, 
STIEHLER), A., i, 253. 

Ethylurethane, solubility and dissocia- 
tion of electrolytes in (STUCKGOLD), 
A., ii, 99. 

Eucalyptol, chlorinated, as a solvent 
for dichloroamine-T. (Krauss and 
CrEDE), A., i, 62. se 

Europium, arc spectra of (EpER), A., llr 
181. 

Eurosamarium, are spectra of (EDER), 
A., ii, 181. 

Exidia auricula Judzx, constituents of 
(ZELLNER), A., i, 55. 

Explosives, liquid, transmission of de- 

tonation in (BECKER), A., ii, 7. 
estimation of nitrogen in (Opp9), 
A., ii, 48. 


tetra- 
and 
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of 
of 


Explosive action, definition 
(SCHIMANK), A., ii, 296. 
Explosive substance, definition 
(SCHIMANK), A., ii, 296. 
Extraction apparatus, laboratory 
ScHWALBE and Scuvt1z), A., ii, 227. 
modified Soxhlet (Werk), A., ii, 192. 


F. 


Feces, excretion of saponin in (BAck), 
A., i, 325. 
estimation of coprosterol in (MYERS 
and WARDELL), A., ii, 461. 
estimation of indole in (BERGEIM), 
A., ii, 23. 
estimation of phosphorus in (SATo), 
A., ii, 406. 
lagopyrum fagopyrum (buckwheat), 
globulin of (JoHNs and CHERNOFF), 
A., i, 315. 
Fat of butter. See Butter-fat. 
Fats, animal and vegetable 
HAGEN), A., i, 56. 
action of symbiotic bacteria on the 
constituents of (Brerry and 
PorTIER), A., i, 358. 
saponification of (Trev), A., ii, 71, 
303. 
estimation of the iodine number of 
(KELBER and RHEINHEIMER), 
Ay & &. 
dropping-point apparatus for analysis 
of (DupRE), A., ii, 376. 
detection of, with Sudan III 
TRAM), A., ii, 338. 
Feathers of birds. See Birds. 
8- and -y-Fenchene, synthesis of 
(Komppa and Roscnier), A., i, 445. 
8-Fenchenic acid, d/-hydroxy-, and its 
acetyl] derivative (Komppa and 
RoscuHIgER), A., i, 445. 
a-Fenchenylanic acid, synthesis of 
(Komppa and Roscurer), A., i, 429. 
dil-c-Fenchocamphorol (Kompra and 
Roscu1ER), A., i, 430. 
dl-a-Fenchocamphoryl chloride (Komp- 
pA and RoscuieEr), A., i, 430. 
Fenchone, synthesis of (RuzitKa), 
4., & @. 

Fenchosantenone, oxime and_ semi- 
earbazone of (RuziGKA), A., i, 24. 
Fermentation, alcoholic, theory of 
(NeuBerRG and _  REINFURTR), 

A., i, 517. 

intermediate reactions in (v. EULER, 
OHLSEN, and JoHANsson), A., i, 
149. 

effect of aldehydes on (NEUBERG), 
A., i, 469. 

formation of phosphoric esters in 
(LEBEDEV), A., i, 364. 


(WEIN- 


(Mor- 
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Fermentation, alcoholic, formation of 
hexosephosphates during (v. EULER, 
SvANBERG, HALLBERG, and BRAND- 
TING), A.,i1,54; (NEUBERG, LEVITE, 
and ScHWENK), A., i, 91. 

formation of lactic acid in (LEBEDEV), 
A., i, 149. 
plant function of yeast in (LINDET), 
A,, i, 329. 
lactic acid (VAN Dam), A., i, 363. 
action of sodium phosphate in (v. 
Evuter and SvAnBERG), A., i, 55. 

Ferments. See Enzymes. 

Ferriarsenites (OrnyNG), A., ii, 317. 

Ferric salts. See under Iron. 

Ferrimalonic acid, complex salts of 
(JAEGER and Megs), A., i, 4. 

Ferrosilicon, estimation of silicon in 
(NicoLarpot and KogEnie), A., ii, 
407. 

Ferrous salts. See under Iron. 

Ferrum reductum, estimation of iron in 
(EBERHARD), A.,, ii, 48. 

Ferulene (SEMMLER, and 
RoENIscH), A., i, 118. 

Fibres, use of, in microscopic qualitative 
chemical analysis (CHAMoT and COLE), 
A., ii, 129. 

Fibrin, acid hydrolysis of (GoRTNER 

and Hotm), A., i, 83, 84. 
hydrolysis of, in presence of ferric 
chloride (Morrow and FETZER), 
A., i, 248. 
swelling of, in acids and their salts 
(FiscHer and BEnzINGER), A., i, 
129, 

Fibrin ferment (‘hrombin), rate of form- 
ation of (MELLANBy), A., i, 87. 

Filter, membrane (Zsi¢mMonpy and 
BacHMANN), A., ii, 307. 

Filtration. See Ultra-filtration. 

Filtration apparatus (OsTWALp), A., ii, 
192; (HARTEL), A., ii, 359. 

with stirrer (FEIGL), A., ii, 227. 

Filtration tube (THORNTON), A., ii, 123. 

Firefly, bioluminescence in (HARVEY), 
A., i, 89. 


JONAS, 


| Fisetol, attempted synthesis of (Tam- 


Bork and Du Bots), A., i, 395. 
Fish, poison for (IsH1kawa), A., i, 
94 


edible, analyses of (CLARK and 
Amy), A., i, 280. 


Flame, propagation of, in mixtures of 
methane and air (Mason and 
(WHEELER), T.,'45 ; A., ii, 10, 70; 
(PAYMAN and WHEELER), T., 656 ; 
A., ii, 356; (WHEELER), T., 840. 

residual and extinctive atmospheres 
of (RHEAD), A., ii, 362. 

Bunsen, reduction of metallic oxides 
in (PApisH), A., ii, 309. 
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Flame, luminous, determination of the 
temperature of (SENFTLEBEN and 
BENEDICT), A., ii, 257. 

Flavanthrene, synthesis of (ScHOLL and 
DISCHENDORFER), A., i, 308. 

Flavone derivatives in plants (SHIBATA 
and Nagal), A., i, 331. 

Fleas, water. Sce Water-fleas. 

Flocculation (PICKERING), A., ii, 189. 

Flokite (CALLIsEN), A., ii, 326. 

Fluids, characteristic equation 
(Wess), A., ii, 291, 354. 

Fluidity, and specific volume of aqueous 

solutions (HERz), A., ii, 155. 
of liquid mixtures (HERz), A., ii,389. 
Fluorene, 


of 


GLIALMELLI and DEtMon), A., i, 
161. 


and diphenylmethane, action of sul- | 
hur on (SzperRL and WIERUsz- | 


OWALSKI), A., i, 492. 

Fluorescein, ‘etraiodo-, and its deriva- 

— (Pratr and CoLEmMAn), A., i, 
175. 

octaiodo-, and its derivatives (PRATT 
and CoLeMAN), A., i, 176. 

Fluorescence (PERRIN), A., ii, 418. 
of cyano-compounds (KAUFFMANY), 

A., i, 118. 

Fluorine :— 

Hydrofiuoric acid, use of, in analysis 
(FurMAN), A., ii, 277. 

Fluorine, estimation'of, as thorium fluor- 
ide (Goocu and Kosayasni), A., ii, 
238. 

Fluorocyclene, preparation of (DziE- 
WONSKI and SUKNAROWsKI), A., i, 
296. 

Foaming, inhibition of (Fisker), A., ii, 
358. 


Food-stuffs, inositol-phosphoric acids of 
(RaTHER), A., i, 212. 
detection and estimation of methyl 
~ in (v. FELLENBERG), A., li, 
177. 
estimation of purine bases in (v. Fet- 
LENBERG), a ii, 415. 
Formaldehyde, photosynthesis of, from 
carbon dioxide (MoorE and Wex- 
STER), A., ii, 211. 
evolution of the vapour of, from form- 
alin (BoLTEN), A., i, 290. 
action of, as a negative catalyst in 
sugar reactions (Macci and WoxKER), 
A., ii, 22. 
action of carbamide and (Dixon), T., 
238; A., i, 255. 
action of, on glycine and its metallic 
salts (KRAUSE), A., i, 156. 
action of, on a-2-piperidylpropan-8-ol 
(Hess and Ercuet), A., i, 36. 


colour reactions of, with | 
aldehydes and carbohydrates (Gu- | 
| Formamide, preparation of (Brann), 
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Formaldehyde, action of, on starch 
(Mager and WoKER), A., i, 375. 
behaviour of, in the organism, and its 
detection in presence of urotropine 
(SALKowsk]), A., i, 362. 
detection of, by the Adamkiewicz reac- 
tion (VoIsENET), A., ii, 280. 
estimation of amino-acids with (Jo- 
pip1), A., ii, 379. 
Formaldehydebenzaldehydesulphoxylic 
acid, and its p-toluidine derivative 
(Binz), A., i, 291. 
Formaldehydepiperylhydrazone (WEIN- 
HAGEN), T., 586; A., i, 395. 
Formalin, evolution of the vapour of 
formaldehyde from (BoLTEN), A., i, 
290. 


A., i, 292 
effect of dissolved substances on the 
velocityof crystallisation of(Brann), 
A., ii, 394. 
Formamidines, reactions of (DAINs and 
HARrGER), A., i, 238. 


, Formaniliae, association of, in benzene 


(InNEs), T., 432. 

Formic acid, distillation of aqueous mix- 
tures of (GicHsNER DE CoNINCcK), 
A., i, 523. 

action of, on triarylearbinols (Kov- 
ACHE), A., i, 539. 

uranyl salt, photolysis of (Hart), A., 
ii, 143. 

rate of hydrolysis of esters of 
(SKRABAL and SpERk), A., ii, 12. 

esters, physical properties of (Mat- 
HEws and Favi te), A., i, 153. 

dihydrocholesteryl ester (FARBENFAB- 
BRIKEN vorM. F. Bayer & Co.), 
A,, i, 209. 

detection of, with hyposulphites (Co- 
MANDUCCI), A., ii, 248. 

estimation of, in mixtures with acetic 
and lactic acids (ONopERA), A., ii, 
461. 

estimation of, volumetrically, in pre- 
sence of hydroxides, carbonates, 
oxalates and acetates (TsIROPINAS), 
A., ii, 137. 

Formomethylanilide, p-amino-, and 
p-nitro- (LEVINSTEIN and Moreay), 
A., i, 107 ' 

Formyldiphenylamine, association of, in 
benzene (INNzs), T., 431. 

Formylmethylaminobenzene-4-azo-8- 
naphthol (Morcan and Grist), T., 
692; A., i, 450. 

Formylmethylaminobenzene-4-diazo- 


hydroxide (MorcAN and Grist), T., 
692; A., i, 450. 

| Formylphenylacetic acid, isomeric ethy! 
esters (DIECKMANN), A., i, 15. 
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as-Formy1-py-phenylenemethyldiamine. 
See Methylformanilide, p-amino-. 

Freezing points of concentrated salt 

solutions (RopEBUsH), A., ii, 588. 
of serums, clinical value of (E1GEN- 
BERGER), A., i, 512. 

Friedel and Crafts’ reaction, mechanism 
of (OLIVIER), A., i, 228. 

Frog, secretion of the skin of the 
(FLuRy), A., i, 325. 

Fructosediphosphoric acid, calcium salt 
(FARBENFABRIKEN VoRM. F. BAYER 
& Co.), A., i, 254. 

Fuller's earth, use of the adsorptive 
power of, in separations (SEIDELL), 
A., ii, 62. 

Fulminic acid, mercury salt (HopGKIN- 

son), A., i, 381. 

properties of, and its estimation 
(HEAVEN), A., ii, 233. 

velocity of explosion of (Mirrac), 
A., ii, 438. 

colour reaction of phenylhydrazine 
with (LANGHANS), A., ii, 414. 

analysis of (NICOLARDOT 
Boupkt), A., ii, 134. 

Fumaric acid, action of fumary! chloride 
on (VAN Dorp and MontTacGne), A., i, 
334. 

Fumaronitrile, preparation of,* and its 
action with hydroxylamine (Mc- 
MAsTER and LANGRECK), A., i, 338. 

Fumaryl chloride, action of fumaric 
acid with (vAN Dorp and MonTAGNE), 
A., i, 334. 

Fundulus, eggs of. See Eggs. 

Fungi, higher, chemistry of (ZELLNER), 
A., i, 55. 

Furfuraldehyde, condensation of pyrryl 
methyl ketones with (Finzi and 
Veccut), A., i, 447. 

Furfuroids, estimation of, in beet resi- 
dues (GILLET), A., ii, 248. 

2-Furfuryl bromide (v. Braun and 
KOHLER), A., i, 163. 

1-Furfurylidene-3-benzylideneindane 
(Wirstr), A., i, 490. 

1-Furfurylidene-3-benzylindene 
(Wiest), A., i, 490. 

Furfurylidenediacetyl oxime. 
Furylvinyl acetyl ketoxime. 

1-Furfurylidene-3-furylhydroxymethyl- 
indene (Wiest), A., i, 491. 

l-Furfurylideneindene, and its picrate 
(Wtxst), A., i, 490. 
1-Furfurylidene-3-methylindene, and its 
picrate (WiEsT), A., i, 489. 
2-Furfurylmethylamine, benzoyl deriv- 
ag (v. Braun and K6u Er), A., i, 
3. 

2Furfurylmethylethylamine, and its 

salts(v. BRAUN and KOHLER), A.,i,163. 


and 


See B-2- 
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2-Furfurylmethy]-8-hydroxyethyl- 
amine, and its salts (v. Braun and 
KOHLER), A., i, 163. 
2-Furfuryltrimethylammonium platini- 
chloride (v. Braun and K6xHLER), 
A., i, 163. 
Furnace, electric. 
w-Furylbenzfulvene. 
ideneindene. 
3-Furylmethyl-1-benzylideneindene 
(Wuest), A., i, 490. 
a-2-Furyl-y-methyl-A«-butene (SCHAAR- 
SCHMIDT, GEORGEACOPOoL, and HeEr- 
ZENBERG), A., i, 482. 
3-Furylmethyl-1-furfurylideneindene 
(Wuesr), A., i, 491. 
3-Furylmethylindene (WiEs?), A., i, 
490. 


See Electric furnace. 
See 1-Furfuryl- 


8-2-Furyl-a-isopropylacrylic acid 
(ScHAARSCHMIDT, GEORGEACOPOL, 
and HERZENBERG), A., i, 482. 

8-2-Furylvinyl acetyl ketoxime, isomer- 
ides and derivatives of (Diets and 
RoEHLINS), A., i, 400. 

Fusarium, amygdalin as nutriment for 
(WATERMAN), A., i, 55. 


G. 


Gadolinium, arc spectrum of (EDER), 
A., ii, 89. 

purification of (JonDAN and Hopkins), 
A., ii, 44. 

Galactose, toxicity of, towards green 
plants (KNUDSEN), A., i, 95. 

Gallaldehyde and its p-nitrophenyl- 
hydrazone (RoseENMUND and ZEtTz- 
SCHE), A., i, 300. 

Gallium, estimation and separation of 
(Dennis and Bripeman), A., ii, 
456. 

Galloyl-fructose and -diacetone(FiscuEr 
and Norn), A., i, 227. 

Galloylglucose (Fischer and Benre- 
MANN), A., i, 225. 

Galloylglucoseacetone (FISCHER 
BERGMANN), A., i, 225. 

Galloylglucosediacetone (FiscHErn and 
BERGMANN), A., i, 225. 

Gall-stones, human, fat in (SALKOwsk!), 
A., i, 90 

Gas analysis (HENDERSON and Smith), 

A., ii, 81; (ANDERSON), A., ii, 
84. 

oe of (PRINCE ; HENDERSON ; 

ENDERSON and PRrincg), A., i, 
136. 

general method of (LEBEAU and 
DAMIENs), A., ii, 81. 

reagents for (ANDERSON and Katz), 
A., ii, 124. 


and 
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Gas analysis, carbon monoxide in the | Gastric juice, estimation of enzymes in 
‘*chlorate pipette” in (HoFMANN and (MicHakLIs), A., ii, 468. 
ScHIBSTED), A., ii, 329. estimation of free hydrochloric acid in 

Gas analysis apparatus, Haldane’s (KeLiinc ; DeLort and Rocue), A., 
(HENDERSON), A., ii, 81. ii, 450. 

Gas dilatometer, for determination of | Gauge, vacuum (KARRER), A., ii, 264. 
decomposition points (Moore and | Gedrite from Hungary (Paw tica), A., 
Davies), A., ii, 154. ii, 170. 

Gas equilibria, calculation of (Treap- | Gelatin, influence of electrolytes on the 
WELL), A., ii, 59. osmotic pressure of solutions of 

Gas generator (WINKLER), A., ii, 227; (Logs), A., i, 510. 

(Bruck), A., ii, 358. acid hydrolysis of (GoRTNER and 

Gas interferometer, calibration of Hom), A., i, 84. 

(Epwarps), A., ii, 47. swelling of, in acids and their salts 
use of (Sz1BERT and Harpster), A., (FiscHEer and Hooker), A., i, 130; 
ii, 397. (FiscHER and CorrMAn), A., i, 131. 

Gas warfare, methods of (AULD), A., i, swelling of, and the viscosity of its 
205. solutions (Logs), A., i, 317, 318. 

Gases, emission spectra of (HAMBURGER), action of electrolytes on the precipita- 

A., ii, 210. tion of, by alcohol (FENN), A., i, 
absorption of Réntgen rays in (LANG), 198, 240, 318, 319; (Logs), A., i, 
A., ii, 93. 240, 413. 
radioactive. See Radioactive gases. Gels, structure of (OsBoRNE; Bacu- 
electric discharge through (WRIGHT), MANN), A.,, ii, 433. 
T., 79; A., ii, 51. formation of crystals in (HoLMEs), A., 
mobility of ions in (YEN), A., ii, 212, | ii, 37. 
213. v-Geneseretholemethine, and its salts 
ionisation during interaction of (PIN- (Max and MicuEeLt PoLonovsk)), A., 
Kus), A., ii, 286. i, 505. 
thermal conductivity of (WEBER), A., | ¥-Geneserinemethine, and its salts (Max 
ii, 185. and MicuHet Po.onovski), A., i, 
compressibility and dilatability of 505. 
(LEpvc), A., ii, 155. y-Geneserolenemethine, and its deriva- 
solution of, in liquids (MicHavp), tives (Max and MicHEt Po.onovsk)), 
A., ii, 293. | A., i, 506. 
liquefied, viscosity of (VERsScHAF- | Genisteine, and its salts (VaLEuR), A, 
FELT), A., ii, 221. {| =i, 408. 
diffusion of, through rubber (DEWAR), | Gentiana germanica, crystalline sub- 
A., ii, 186. | stances in the leaves of (Motiscu), 
adsorption of, on plane surfaces of A., i, 247. 
solids (LANGMUIR), A., ii, 430. | Gentiolutein (Motiscu), A., i, 247. 
energy changes during collisions in | Geologic time, estimates of, from radio- 
(Hertz), A., ii, 105. | activity data (SHELTON), A,, ii, 14. 
ignition of mixtures of (Mason and Gerhardt, Char/es, celebration of the 
WHEELER), T., 45; A., ii, 10, 70; centenary of, A., ii, 16. 
(PAYMAN and WHEELER), T., 656; | Germination, action of mineral acids on 
A., ii, 356; (WHEELER), T., 840; | (MaquENNE and Demoussy), A., i, 
(McDavip), A., ii, 10. 243. 
fractional combustion of (BANCROFT), | Gilpinite from Colorado (LARsEN and 
A., ii, 13. |  Browy), A., ii, 120. 
chemically indifferent, measurement | Ginger, pungent principles of (Nomura), 
of volume changes on mixing, by = A., i, 396, 446. 
refraction methods (Fucus), A., ii, | Gitaline, rotation and molecular weight 
298. of (BURMANN), A., i, 122. 
mixed, thermal conductivity of | Glands, suprarenal. See Suprarenal 
(WEBER), A., ii, 216. glands. 
estimation of vapours of liquids in | “@laskopf,” formation of (LEITMEIEL 
(H. S. and M. D. Davis), A., ii, 411. and GoLpscHLAs), A., ii, 118. 

Gasometer (MILBAUER), A., ii, 271. | Glass, adsorption of gases by (LANG- 

Gastric juice, estimation of chlorine in | MuIR), A., ii, 430. ; 
(Srrot and Jorer), A., ii, 237; | corrosion of, by sodium hydroxide 
(GzorcEs and Fare), A., ii, 272. (VAN NIEUWENBURG), A., li, 19. 
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Glass, optical, barium disilicate crystals 
in (BowEn), A., ii, 198. 
analysis of (RONNET), A., ii, 206. 
Glass tips for drop-weight apparatus 
(DAVIES), A., ii, 228. 
Glauber, Johann Rudolph, life of 


(BRIEGER), A., ii, 396. 
records of the death of (Jor1ssEn), A., 
ii, 164. 
Globulin (STaRKE), A., i, 83. 
¥-Globulin, denaturation of, by heat 
(Homer), A., i, 138. 
Glucinum nitride (VourNAsos), A.,, ii, 
76 


Glucoacetovanillone, and its tetra- 
acetyl derivative (MAUTHNER), A., i, 
545. 

Gluco-p-coumaric acid, and its methyl 
ester, tetra-acetyl derivative (MauTH- 
NER), A., i, 545. 

Glucoferulic acid, and its methy] ester, 
tetra-acetyl derivative (MAUTHNER), 
A., i, 545. 

Glucosalicylic acid, methyl] ester, tetra- 
acetyl derivative (MAUTHNER), A.., i, 
545. 

l-Glucosan, conversion of, into dextrin 
(PicTEr), A., i, 527. 

Glucosazone, formation of, in the oza- 
zone reaction (GARARD and SHER- 
MAN), A., i, 385. 

d-Glucose. See Dextrose. 

Glucose benzyl, ethyl, methyl, and 
propyl mercaptals, and their penta- 
acetates (SCHNEIDER, Sepp, and 
STIEHLER), A., i, 253. 

Glucosides, synthetic (MAUTHNER), A., i, 

544. 

of the amygdalin group, nomenclature 
of (BourQuELoT), A., i, 347. 

digitalis (MEYER), A., i, 367. 

Glucosides. See also :— 

Convolvulin. 

Jalapin. 

Linamarin. 

Oleandrin, 

Uzarin. 

Glycerol, equilibrium in the system: 

aniline, water, and (KoLTHOFF), A., 
i, 63. 

catalytic decomposition of (SABATIER 
and Gaupion), A., i, 334. 

estimation of (BECKERS and Ko tt- 
HOFF), A., ii, 178. 

estimation of, by the copper method 
(Weiss), A., ii, 374. 

estimation of, by the iodide method 
(NEuMANN), A., ii, 21. 

estimation of water in (KoLTHOFF), 
A., ii, 178. 

Glyceryl chlorohydrins, formation of 
(Smirn), A., i, 370. 
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Glycine, isomeric forms of (FALK and 

Suciura), A., i, 292. 

action of formaldehyde on, and its 
metallic salts (KRAUSE), A., i, 156. 

injection of, and its derivatives, and 
elimination of dextrose (GREEN- 
WALD), A., i, 513. 

metabolism of. See Metabolism. 

Glycineanilide, bromoacetyl derivative 
(DuBsky and GRANACHER), A., i, 189. 

Glycol, C,)H,,0,, from d-pinol hydrate 
(WaALLACH and PELIKAN), A., i, 446. 

Glycol. See Ethylene glycol. 

Glycols, preparation of (H1BBERT), A., i, 

521. 

and their derivatives, preparation of 
(CHEMICAL DEVELOPMENT Co.), A., 
i, 288. 

Glycol esters, preparation of solutions 
of (FARBENFABRIKEN VoRM. F. BAYER 
& Co.), A., i, 165. 

Glycollamidine, salts of (RuLE), T., 17. 

Glycollyl-p-anisidine (FARBWERKE 
vorM. MEIsTER, Lucius, & BRUNING), 
A., i, 536. 

Glycollyl-p-phenetidine (FARBWERKE 
vorM. MEISTER, Lucivs, & BRUNING), 
A., i, 536. 

Glycosuria. See Diabetes. 

Glycuronic acid, detection of, by the 
naphtharesorcinol reaction (VAN DER 
Haar), A., ii, 376. 

Glyoxalones, preparation of, from hydr- 
olysis of pyrimidine nucleosides (JoHN- 
son), A., i, 81. 

Glyoxylic acid, fermentation of (LEBE- 
DEV), A., i, 365. 

Gold, colloidal, precipitation of, on 
metallic surfaces (Spear and 
Kaun), A., ii, 66. 

coagulation in solutions of (ZsIc- 
MONDY), A., ii, 101. 

hydrosols, coagulation of (WESTGREN 

and REITsr6TTER), A., ii, 301. 
Gold alloys with copper and with silver, 

resistance of, to chemical reagents 
(TAMMANN), A., ii, 445, 447. 

with silver and lead (Goro), A., ii, 
365. 

Gold compounds, behaviour of, at high 
temperatures and pressures (Morris), 
A., ii, 270. 

Gold chloride, adsorption of, from its 
solutions by charcoal (Koc), A., ii, 
186. 

Gold, estimation of, in sea-water (Kocn), 
A., ii, 186. 

Gold ores, from the Cote d’Ivoire (Rovx), 
A., ii, 203. 

Gossypol, preparation and derivatives of 
(CaRRUTH), A., i, 266; (WITHERS 
and CarrutnH), A., i, 327, 
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Goyazite (pE Gramont), A., ii, 170. 

Grape-fruit, American. See Citrus decu- 
mana, 

Growth, water-soluble substance pro- 

moting (DRUMMOND), A., i, 358. 
antagonistic action of metallic salts 
on (OstERHOUT), A., i, 331. 

Growths, organic, filaments of metals 
resembling (LILLE), A., i, 278. 

Guaiacol, preparation of (ZOLLINGER 

and Routine), A., i, 497. 
detection of (Maur), A., ii, 336. 

Guaiacol, nitro-derivatives of (PoLLE- 
corr and Rosrnson), T., 645; A.,, i, 
427. 

Guaiacolsulphonic acid, potassium salt, 
detection and estimation of (PALKIN), 
A., ii, 375. 

Guanidine, metabolism induced by in- 

jection of, and its salts (WATAN- 
ABB), A., i, 205, 327. 


in muscle after removal of the para- | 


thyroids (HENDERSON), A., i, 279. 
. ee (DrumMonp), A., i, 
337. 


Guanosine-adenosine-phosphoric acid, 


and its brucine salt (THANNHAUSER | 


and DorrMiLuEr), A., i, 317. 
Guinea-pigs, scurvy in (HARDEN and 
ZitvA), A., i, 562. 
Gum ammoniac oil, constituents of 


(SEMMLER, JONAS, and ROoENISCH), | 
| Heat of formation, relation of, to the 


A., i, 118. 


Gum benzoin, Sumatra, constituents of | 


(Lies and Zrnxe), A., i, 502. 


Guvacine, constitution of (Hess and | 


LIEBBRANDT). A., i, 401. 
constitution and derivatives of (Frevu- 
DENBERG), A., i, 403. 
methyl ester of. See Guvacolive. 
Guvacoline, aud its 
(Hess), A., i, 403. 
Gypsum, etching of, by sulphuric acid 
(GrEnGo), A., ii, 448. 


Hematin in human blood-serum (FEIGL ; 
Freie. and Drvussine), A., i, 241. 


Hemin, constitution and esterification of | 
| Helpen, Berend Coenders van, life and 


(Kiser), A., i, 200. 


preparation of crystals of (ZAWALKIE- | 
| Heptaldehyde, reduction of (LEVENE and 


wicz), A., i, 316; (BoKARtus), A., 
ii, 467. 

action of aniline on (Kiisrer and Los- 
MILLER), A., i, 200. 

action of diazomethane on (KistEr, 
GEERING, and Kuscn), A., i, 199. 

Hemoglobin (DE GRAAFF), A., i, 510. 

preparation of strong solutions of, and 
colour filters of its compounds 
(Hartriner), A., i, 316, 


hydrobromide | 


Heptamethyl 
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Hemoglobin, estimation of, colorimetric. 
ally (PALMER), A., ii, 88; (BERczEL- 
LER), A., ii, 340. 

Hemolysis (HERZFELD and KLINGER), 
A., i, 357. 

Haliotis (abalone), preparation of taurine 
from (Scumipr and Watson), A., i, 
255. 

Halogens, estimation of, in presence of 
mercury (FRANcolIs), A., ii, 271. 

Halogen organic compounds, formation 
and decomposition of (BIILMANy), 
A, i; M2. 

catalytic reduction of (Ros—ENmMuUND 
and ZETZSCHE), A., i, 339. 

Heart, measurement of the minute 

volume of (FripErictA), A., i, 275. 

effect of cesium ions on the action 
of the (ZWAARDEMAKER), A,, i, 
326. 

Heat, atomic, volume elasticity and 
frequency of monatomic metals (BrEr- 
NOULLI), A., ii, 427. 

specific, theory of (JaNKowsky), A., 
ii, 59 ; (DrucKER), A., ii, 216. 
at low temperatures (KEEsOM and 
OnNgEs), A., ii, 217. 
of elements (Mitts), A., ii, 7. 

Heat of combustion of paraffins (LacEn- 
LOF), A., ii, 62. 

Heat of dilution and its variation with 
temperature (Pratt), A., ii, 220. 


atomic weights and density of the re- 
acting elements (FEHRLE), A., ii, 
26. 

Heat of solution, fictitious, determination 
of (CoHEN and Brurns), A., ii, 297. 
Helicofuscin (DHEéRE and VEGEzz1), A., 

i, 85. 
Helicorubin (Dufrt and VxeGEzz1), A., 
i, 85 
Helium, atomic weight of (Guyr), A., 
ii, 224. 
spectrum of, under the influence of an 
electric field (TAKAMINE and Yo- 
SHIDA), A., ii, 253. 
Helix pomatia, colouring matters in the 
bile of (DHtiRe& and VEGEzz!), A., i, 
85. 


work of (JAEGER), A., ii, 164. 


'AYLOR), A., i, 422. 

methyl-lactoside (Ha- 
wortH and Lerrcn), T., 195; A., i, 
213. 

adn-Heptanetriol, syuthesis of (Ha- 
MONET), A., i, 421. 

4*-Heptenylarsinic acid, §8-chloro- 
(FARBENFABRIKEN vorM. F. BAYER 
& Co.), A., i, 257. 
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Heptinenechloroarsinic acid. See Aq- 
Heptenylarsinic acid, 8-chloro-. 

Heptylidenehydrazine (Danapsky), A., 
i, 554. 

Heteropoly-acids (RosENHEIM and Ji- 
NICKE), A., ii, 19, 48, 77. 

Hexaisvbutyldistannane (GRUTTNER), 
A., i, 160. 

Hexadecyl alcohol, association of, in 
benzene and alcohol (INNEs), T., 431. 

Hexaethyldistannane (GritTnen), A., 
i, 159. 

ax-Hexaethyldistannyldecane (Gritrt- 
neR, Krause, and WIERNIK), A., i, 
135. 

ag pe Bee (Gritr- 
NER, KrauskE, and Wrernik), A., i, 
135. 

Hexahydrofarnesol (SEMMLER, JONAS, 
and Rogeniscnu), A., i, 119. 

Hexahydrophthalimide (WiILLSTATTER 
and JAQUET), A., i, 392. 

ae-Hexamethyldiplumbylpentane 
(GRUTTNER, KRAUSE, and WIERNIK), 
A., i, 186. 


Hexamethylenetetramine (wrolropine), 


behaviour of, in the organism (SAt- 
KOWSK!), A., i, 362. 

o-acetoxy benzoate 
299. 

analysis of tablets of (EMERY and 


(EccEr), A., i, 


Wrienr), A., ii, 378. 
Hexamethyl methyl-lactoside 
worTH and LErtcH), T., 195. 
Hexane, boiling point of mixtures of 
nitrobenzene and (BiUcHNER), A., 
ii, 9. 
Hexa-n-propyldistannane (GRUTTNER), 
A., i, 159 


(Ha- 


As-Hexenaldehyde, and its semicarb- | 


azone (WALBAUM), A., i, 302. 
Ay-Hexen-a-ol (WALBAUM), A., i, 302. 


A8-Hexenyl alcohol, and its derivatives | 


(WatBaumM), A., i, 302. 


Hexosamic acids, epimeric (LEVENE), | 


A., i, 580, 532. 

Hexosediphosphoric acid, and its rdéle 
in alcoholic fermentation (NEUBERG, 
Levirg, and ScHwEnk), A., i, 91. 

Hexosephosphates, formation of, in 
alcoholic fermentation (v. EuLEr, 
SvVANBERG, HALLBERG, and Branpr- 
InG), A., i, 54. 

Hide-powder, adsorption of hydrochloric 
acid by (KUBELKA), A., ii, 390. 

Hippurie acid, influence of the liver on 
the synthesis of (LAcKNER, LEvIN- 
son, and Morssg), A., i, 278, 559. 

Hippuryl-8-alanine (BAUMANN 
NGVALDSEN), A., i, 455. 

muudine, preparation of (Jones), A., i, 

2. 


and 
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Histidine, estimation of, volumetrically 
(LAUTENSCHLAGER), A., ii, 466. 
estimation of, in proteins (THRUN and 
TROWBRIDGE), A., i, 324. 

Hogelende, Theobald van, life and work 
of (JAEGER), A., ii, 437. * 

Hollandus, Jan Jsaae and Isaac, the al- 
chemists (JoRISSEN), A., ii, 437. 

Holmium, separation of (KREMERS and 
BALKE), A., ii, 200; (YNTEMA and 
Hopkins), A., ii, 398. 

Homatropine, detection of (RICHMOND), 
A., ii, 251. 

Homberg, MW illem, life and work of 
(JAEGER), A., ii, 164, 228. 

Homofenchonic acid. See 3-Carboxy-3- 
methyleyclopentane-1-csobutyric acid. 

Homonoreamphoric acid, and hydroxy., 
and their methyl ethyl esters (Hin- 
TIKKA and Komppa), A., i, 543. 

Homophorone, and its derivatives (DrE- 
LACRR), A., i, 423. 

Homotropine, and its salts and deriva- 
tives (V. Braun and MU tien), A., i, 
234; (CuemiscHeE WERKE GREN- 
ZACH), A., i, 235. 

p Homoveratronitrile (3:4-dimethoxy- 
phenylacetonitrile) (KAUFMANN and 
MULueEr), A., i, 178. 

Horse chestnuts, constituents of (Mas- 
son), A., i, 518. 

Hugo Miller Lecture (Miers), T., 363 ; 
A., ii, 235. 

Humin, formation of, by the acid hydr- 
olysis of proteins (GorTNER and 
Hotm), A., i, 84. 

Humus, estimation of, in soils (JAKos- 
SEN), A., ii, 136. 

Hydantoin, derivatives of (West), A., i, 
311. 

Hydrastis powder, detection of berberine 
in, microchemically (Ess), A., ii, 
466. 

Hydrates, formation and determination 
of, in solutions (KENDALL, BoocE, and 
ANDREWs), A., ii, 36. 

Hydrazidinecarboxylic acids, esters, 
hydrolysis of (BtLtow and Hvss), 
A., i, 196. 

Hydrazine hydrate, action of, with 
cyanotetrazole (Lirscuirz and Do- 
NATH), A., i, 353. 

Hydrazines, amino- (FRANZEN and 
MonpDLANGE), A., i, 458. 

Hydrazino-acids (DARApsKy), A., i, 
506, 553. . 

Hydrazinodimalonic acid, dihydrazine 
salt (DARAPsSKY and PRABHAKAR), 
A., i, 507. 

a-Hydrazinophenylacetic acid, and its 
amide hydrochloride (DARAPSKY), A., 
i, 553. 


ii. 590 


a-Hydrazinophenylacetic acid, and ni- 
troso-, and their derivatives (Darap- 
sky and PraBHaKAr), A., i, 507. 

5-Hydrazino-3-phenyl-5-m-nitrophenyl- 
4:5-dihydropyrazole, 4-hydroxy- 
(Bopvorss), A., i, 231. 

a-Hydrazino-8-phenylpropionic acid, 
and a-nitroso-, and its derivatives 
(Darapsky and BeErGer), A., i, 
507. 

a-Hydrazinopropionic acid, ethy] ester, 
hydrochloride (DARAPSKY and PRAB- 
HAKAR), A., i, 506. 

4-Hydrazinostilbene, and its derivatives 
(FRANZEN), A., i, 458. 

a-Hydrazinoisovaleric acid, and its de- 
rivatives (DARAPSKY and PRABHA- 
KAR), A., i, 506. 

Hydrazophenylacetic acid, and its ethy] 
ester (DARAPSKY and PRABHAKAR), 
A., i, 506. 

Hydrindene, ¢rans-1:2-dihydroxy-, pre- 
paration and derivatives of (BOxEsr- 
KEN and VAN Loon), A., i, 388. 

1-Hydrindone-2-carboxylic acid (RoBrin- 
sON and CRABTREE), T., 879. 

Hydriodoapocinchonine (LEGER), A., i, 
232. 


Hydroaromatic compounds, hydroxy., 


pharmacology of (Sasaki and Oxv- | 


SHIMA), A., i, 563. 


Hydroatophan, physiological action of | 


(Pont), A., i, 515. 
Hydrobromic acid. 
Hydrobromoepocinchonine (LEGER), A., 

i, 121. 

Hydrocarbon, C,.H,s, from spinacene and 
sodium (CHAPMAN), T., 464. 
Cz.H,, and its picrate, from 2-iodo-1- 
methylnaphthalene and copper 
(WEITZzEN BOCK), A., i, 493. 


Cy,Hyg, from rice bran (WEINHAGEN), | 


A., 1, 56 


Hydrocarbons, electrochemical synthesis 
of, by Kolbe’s method (Ficurer | 


and KRUMMENACHER), A., i, 369. 
and their oxy-derivatives, molecular 
association of (JORISSEN), A., ii, 8. 
dissociation of (MEYER and HormMany), 
A,, i, 383. 

solubility of, in liquid sulphur di- 
oxide (Moore, MoRELL, and 
Eatorr), A., i, 285. 

action of trioxymethylene on, in 
presence of aluminium chloride 
(FRANKFORTER), A., i, 105. 

aromatic, constitution of (LAGERLGF), 

A., ii, 31 


sulphonation of, and their deriva- | 


tives (BuLL), A., i, 160. 


gaseous, electric discharge through | 


(Wricnut), T., 79; A., ii, 51. 


See under Bromine. | 
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Hydrocarbons, paraflin, preparation of 
(FARBENFABRIKEN orm. fF, 
Bayer & Co.), A., i, 209. 
boiling points of (LE Bas), A., ii, 
292. 


tertiary, synthesis and oxidation of 
(LEVENE and ORreTcHer), A., i, 
250. 
Hydrochloric acid. See under Chlorine, 
Hydrocinnamyleocaine (BOEHRINGER 
& SOHNE), A., i, 547. 
Hydrocyanic acid. See under Cyanogen. 
Hydrofluoric acid. See under Fluorine, 
Hydrogen, atomic weight of (Guyr), 
A., ii, 224. 
spectrum of, under the influence of 
an electric field (TAKAMINE and 
Yosuipa), A., ii, 253; (Nrrra), 
A., ii, 254. 
ultra-violet canal ray spectrum of 
(STARK, GORCKE, and ArwnopT; 
Srark), A., ii, 141. 
constitution and rotatory power of 
(SoOMMERFELD), A., ii, 89. 
scattering of light in (Born), A., ii, 
281. 


action of light on mixtures of chlorine 
and (Papoa and Burtron}), A,, ii, 
345. 
diamagnetism of, and the value of the 
magneton (OXLEY), A., ii, 387. 
mobility of ions in (YEN), A., ii, 
212. 
liquid and solid, specific heats of 
(KEEsoM and Onngs), A., ii, 217. 
determination of the critical point of 
(ONNES, CROMMELIN, and Cart), 
A., ii, 8. 
liquid, vapour pressure of (CATH and 
Onn&s), A., ii, 218, 294. 
viscosity of (VERSCHAFFELT), A., ii, 
221. 
occlusion of, by metallic electrodes 
(HARDING and Smiru), A., ii, 
424, 
absorption of, by sodium oleate 
(ANDERSON and Karz), A., ii, 124. 
rate of absorption of, by olive oil 
(MAXTED), A., ii, 72. 
effect of hydrogen chloride on the 
equilibrium of nitrogen and (Lup- 
LAM), A., ii, 67. 
Hydrogen bromide. See Hydrobromic 
acid under Bromine. 
chloride. See Hydrochloric 
under Chlorine. 
fluoride. See Hydrofluoric acid under 
Fluorine. 
peroxide, reducing action of (KLEIN- 
stick), A., ii, 106. 
reduction of carbon dioxide by (WIs- 
LICENUS), A., i, 472, 


acid 
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Hydrogen peroxide, action of iodine 
and, on alkali and alkaline earth 
hydroxides (Broeksmir), A., ii, 


action of, on lead salts (Zorrer), 
A., ii, 18. 

reaction of ozone with (RorHMUND 
and BunrGsTALLER), A., ii, 16. 

neutralisation of sodium 
with (CAMBE and DrIAcono), 
A., ii, 368. 


use of, as a reagent in the purine 


roup (VENABLE), A., i, 409; 
Moore and Tuomas), A., i, 
410. 
detection of, by formation of di- 
hydroxytartaric acid (DENIGcés), 
A., ii, 21. 
estimation of minute quantities of, 
in presence of nitrites (QUARTA- 
ROLI), A., ii, 452. 
selenide, detection of, in rain and 
snow (GASSMANN), A., ii, 309. 
sulphide, dissociation of (RANDALL 
and y. Bicuowsky), A., ii, 
159. 
action of mercuric bromide 
(FRANCHESCHI), A., ii, 365. 
generator for (MUNN), A., ii, 108 ; 
(SaTTLER), A., ii, 165 ; (ERNEST), 
A., ii, 396. 
automatic stopcock for (CLASSEN), 
A., ii, 108. 
Hydrogen electrode. See Electrode. 
Hydrogenated compounds, preparation 
of (FARBENFABRIKEN ORM. F. 
BAYER & Co., A., i, 494, 534. 
Hydrokephalin, preparation of (LEVENE 
and Wesr), A., i, 421. 


with 


Hydrolecithin, preparation of (LEVENE | 


and West), A.,i, 98. 
Hydroscopoline, preparation of, and its 
chloride hydrochloride (HEss), A., i, 
405. 
a-Hydroxy-acids, optically active, in- 
fluence of inorganic haloids on 
the rotation of (CLovcn), T., 
526; A., ii, 255. 
rotation of amides of (Hvupson), 
A., i, 292. 
and their racemates, 


(BOESEKEN and VAN DER Env), 

A., ii, 147. 
Hydroxyazo-compounds, electrolytic 
reduction of (PuxEppu), A., i, 551. 


Hydroxy-ketone, C,9H,,0, and its semi- | 


carbazone (WALLACH and WoopMAN), 
A., i, 441. 

Hydroxylamine compounds 
platinum salts (TscHUGAEV 
TSCHERNJAEV), T., 884. 


with 
and 


borate 


| a-Imino-88-diphenyldipropionic 
influence of | 
boric acid on the conductivity of | 
| Iminodipropionic 
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Hymenodyctyon excelsum, constituents 
of the bark of (Grpson and SIMONSEN), 
A., i, 151. 

Hypochlorites. See under Chlorine. 

Hypoiodites. See under Iodine. 

Hypophosphates and Hypophosphoric 
acid. See under Phosphorus, 

gray phosphotung gstate(Drum- 
MOND), A., i, 

Hyssopin, found in hyssop killed by 
fungus (TUNMANN), A., i, 332. 


I, 


Ice, crystallography of (RinNk), A., ii, 
75. 


‘ Ignition of gaseous mixtures (McDavip), 


A., ii, 10. 
of mixtures of methane and air 
(Mason and WHEELER), T., 45; A., 
ii, 10,70; (PAYMAN and WHEELER), 
T., 656; A., ii, 356; (WHEELER), 
T., 840. 
Ilsemannite, estimation of molybdenum 
in (YANCEY), A., ii, 372. 
8-Iminoazolylethylamine phospho- 
tungstate (DrumMonp), A., i, 337. 
Iminodiacetanilide, and its salts and 
derivatives (Dupsky and GRANA- 
CHER), A., i, 188. 
Iminodiacetanilide, nitroso- (CuRTIUS 
and HoFMANN), A., i, 294. 
Iminodiacetic acid, azide and hydrazide 
of, and nitroso-, ethyl ester, and 
their derivatives (Cuntivus and 
HormMann), A., i, 293. 
and nitro-, and nitroso-, metallic salts 
(Dussky and SpriITzMANN), A., i, 
102, 103. 
methyl ester, action of aniline on 
(Dupsky and GRANACHER), A., i, 
188. 
Iminodiacetonitrile, 
methyleneaminoacetonitrile 
(BatLey and Locure), A., i, 60. 
Iminodiacetoéctranitroanilide, ag] 
(Dupsky and GRANACHER), A., i, 
189. 


conversion of 
into 


acid 
(Senter, Drew, and Martin), T. 


161; A., i, 167. 
acid, and _nitro-, 
copper salts (Dussky and Spritz- 
MANN), A., i, 102. 
Iminohydrins, constitution of (RULE), 
T., 3; A., i, 115. 
a-Iminolevulic acid, ethyl ester 
(Mumm and HUNeEke), A., i, 183. 
Iminovioluric acid, and its salts and 
derivatives (Lirscuitz and Kritz- 
MANN), A., i, 192. 
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Indene, condensation of, with ketones 
(THIELE and Merck), A., i, 484. 
oxide (BO6ESEKEN and van Loon), 
A., i, 388. 
4:3-Indeno-1:2-benzoquinone, 7-hydroxy- 
(Rosinson and Crastres), T., 879. 
Indicators, theory of (WHITE and 
AcREE), A., ii, 328. 
absorption spectra of (TINGLE), A.., ii, 
236. 
dissociation constants of, in presence 
of neutral salts (Kotrnorr), A., ii, 
186. 
in animal tissues (Crozier), A., i, 
514. 
end points of, in dilute sodium hypo- 
chlorite (CULLEN and AusTIN), A., 
ii, 265. 


for determination of the hydrion con- 


centration of serum (Homer), A., i, 
137. 

Indigotin, structure of the chromophore 
of (HEnzos), A., i, 310. 


estimation of (Herniscu), A., ii, | 


413. 


Indole, estimation of, in feces (BER- | 


GEIM), A., ii, 23. 
Indole-ethylamine 

(Drummonp), A., i, 337. 
Indolinones, Bz-hydroxy-. 

doles, hydroxy-. 
Inorganic compounds, relation of colour 


See Oxin- 


of, to their structure (v. BicHowsky), | 


A., ii, 142. 

Inositolphosphoric acid of food-stuffs 
(RATHER), A., i, 212. 

Interferometer, application of, to gas 
analysis (SEIBERT and HarpsteEr), 
A,, ii, 367. 

Intestine, stimulating constituent of ex- 

tracts of (LE Hrvx), A., i, 323. 
human, formation of phenol in, by 
bacteria (RuxEtn), A., i, 206. 

Inulenin in the tubercles of asphodels 
(CouvreuR), A., i, 366. 

Inulin, formation of, in plants (CoLIN), 

A., i, 151. 


transformations of, in the Jerusalem | 


artichoke (Corn), A., i, 208. 


degradation of, in chicory root (Gxs- | 


LIN and WotFr), A., i, 246. 


Invertase in serum (BorssEVAIN), A., i, | 


321. 
extraction of, from yeast (BUCHNER 
and REIscH.e), A., i, 54. 
Iodic acid. See under Iodine. 
Iodine, resonance spectra of (Woop), A., 
ii, 90 ; (Woop and Kimura), A., ii, 
91. 
solubility of, in various solvents (HIL- 
DEBRAND, ELLEFSON and BEEBE), 
A., i, 62 


phosphotungstate | 
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Iodine, equilibrium of sulphur and of 
selenium with (BECKMANN and 
PLATZMANN), A., ii, 229. 

purification of (LENcI), A., ii, 360. 

action of hydrogen peroxide and, on 
alkali and alkaline earth hydroxides 
(BrorksmIrt), A., ii, 16. 

action of sodium sulphide with (Expr. 
LicH), A., ii, 125. 

compound of starch with (Berczet- 
LER), A., i, 101. 

recovery of, from residues (STEPHEN- 
son), A., ii, 192. 

Iodides, detection of, in presence of 
eyanides (CuRTMAN and Kavr. 
MAN), A., li, 272. 

estimation of, in presence of brom- 
ides and chlorides (WINKLER), 
A., ii, 237. 

Iodic acid, detection and estimation 
of, in presence of hydrobromic, 
a oric and hydriodic acids 
(Purcott1), A., ii, 451. 

Iodates, estimation of, in presence of 

bromates (Rupp), A., ii, 126. 
estimation of, in presence of hypo- 
iodites (Rupp), A., ii, 125. 

Hypoiodites, estimation of, in presence 
of iodates (Rupp), A., ii, 125. 

Iodine detection and estimation :— 

detection of chlorine in (PiInKHOoF), 
A,, ii, 172. 

estimation of, volumetrically (Tarv- 
GI), A., ii, 203 

Iodoform, effect of light on (Comay- 
pucci and Mepvuri), A., i, 521. 

solubility of, in glycerol (CHIARIA), 
A., i, 97. 

Iodotannic reagent (TSAKALOTOS and 

Damas), A., ii, 454. 

Ions, charge and dimensions of (VY. 
HEvEsy), A., ii, 51. 

calculation of the normal potential of 
(HERZFELD), A., ii, 289. 

Ionisation, chemistry of (HANTzscH), 
A., ii, 299. 

of electrolytes (MILNER), A., ii, 54,148. 

and electromotive force of electrolytes 
(LinnaRrt), A., ii, 28. 

of gases during interaction (PINKUs), 
A., ii, 286. 

in solutions (KENDALL and Booce), 
A., ii, 37. 

of organic acids of the paraffin series 
in relation to their structure (De- 
RICK and Hess), A., i, 211. 

Ionisation potential, relation between 

emission spectra and (HARDTKE), A, 

ii, 385. 

Ipecacuanha alkaloids (Pyman), T., 

222; A., i, 267; (WALTERS, BAKER, 

and Kocn), A., i, 92. 
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Iridium, K-spectra of (LILIENFELD and 
SEEMANN), A,, ii, 383. 

Iridi- and Irido- chlorides, hydrated, 
dehydration of (DgLiriNE and 
Bouss!), A., ii, 322. 

Iron, flame and furnace spectra of (HEM- 
SALECH), A., ii, 341. 

line spectrum of (HEMSALECR), A., ii, 
384. 

electrolytic deposition of (KREMANN 
and BREYMESSER), A., ii, 57. 

transformations of, at high tempera- 
tures (HonDA; Brooke and Hunt- 
1nG), A., ii, 115. 

equilibria in the reduction and cement- 
ation of (ScHENCK), A., ii, 355. 

corrosion of, by water, influence of 
calcium sulphate on (MEDINGER), 
A., ii, 166. 

resistance limits of mixed crystals of 
silicon and vanadium with (Tam- 
MANN), A., ii, 235. 

action of selenic acid on (TuTron), 
A., ii, 193. 

meteoric. See Meteoric iron. 

Iron alloys with carbon (Rurer and 
GOERENS), A., ii, 399. 

with nickel, electrolytic deposition of 
(KREMANN and BREYMESSER), A., 
ii, 57. 

Iron bases (i70nammines), salts of, with 
organic acids (EPHRAIM and RosEN- 
’ perc), A., i, 391. 
Iron nitride, synthesis of (MAxTED), 
A., ii, 196. 

disulphide, preparation of (RopT), A., 
ii, 443. 

trisulphide (MECKLENBURG and 
Ropt), A., ii, 167. 

Ferric arsenate, peptisation of 

(HotmEs and Arno.p), A., ii, 317. 

hydroxide, solubility of, in water 
(ALMKVIsT), A., ii, 320. 

oxide, precipitation, stability and 
constitution of hydrates of 
(NEIDLE), A., ii, 45. 

phosphate, peptisation of (HoLMEs 
and ARNOLD), A., ii, 317. 

Ferrous carbonate, equilibrium in the 

system: carbon dioxide, water 
and (Smit), A., ii, 261. 

selenate, preparation of (Turron), 
A., ii, 193. 

Steel, effect of heat treatment on the 

thermoelectric properties of 


Iron-manga 


Isatin-l-carbéxylic acid, 
Isatin-l-glyoxylic acid, 
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Iron :— 


Steel, estimation of manganese in 
(KELLEY, SPENCER,  ILLING- 
WorTH, and Gray), A., ii, 134. 
estimation of phosphorus in (CzaKko), 
A., ii, 173. 
See also Manganese steel and Tungsten 
steel. 


Iron detection, estimation, and separa- 


tion :— 

detection of, biologically (Bryer- 
INCK), A., i, 470. 

estimation of, in presence of copper 
(Ley), A., ii, 21. 

estimation of, volumetrically, using 
silver as reducing agent (EpGAR 
aud Kemp), A., ii, 242. 

estimation of, in ferrum reductum 
(EBERHARD), A., ii, 48. 

estimation of, in small quantities of 
blood (BERMAN), A., ii, 371. 

estimation of, in lactic acid (HARVEY), 
A., ii, 242. 

ferric, estimation of, volumetrically 
(Branpt), A., ii, 409. 

estimation of phosphorus in (CzAKo), 
A., ii, 173. 

galvanised, estimation of zinc in 
(BavEr), A., ii, 132. 

separation of (ScHERINGA ; WINDER- 
LIcH), A., ii, 409. 

separation of, from the cerite metals 
in presence of calcium (W6BER), 
A., ii, 243. 

separation of aluminium, manganese, 
titanium, zirconium and (BRowy), 
A., ii, 84. 

nese ores from Roumania 

(BuruREAND), A., ii, 324. 


Isaac of Holland. See Hollandus. 
Isatin, preparation of condensation pro- 


ducts of ketones with (CHEMISCHE 
FasrRik AUF AKTIEN vorRM. E. 
ScHERING), A., i, 272. 

acetyl and benzenesulphonyl deriva- 
tives of (HELLER), A., i, 309. 


a- and §8-Isatinanilides, compounds of 


sulphazone with (HERzoc), A., i, 310. 
esters of 
(HELLER), A., i, 309. 
ethyl ester 
(HELLER), A., i, 310. 


Isatoic acids, preparation of (MARTINET), 


A., i, 345. 


Isethionylalanine (SALKOWSKI), A., i, 
(CAMPBELL and Down), A.., ii, 97. 156 
cooling and tempering of (CHEVE- 
NARD), A., ii, 202. 
heterogeneity of (LE OHATELIER 
and Boaircna), A., ii, 442. 
detection of carbon in (WHITELEY), 
A,, ii, 130. 


Isethionylglycine, and its copper salt 
(SALKowsk}), A., i, 156 
Isethionyl-leucine (SALKOwSKI), A., i, 


Isomerides, estimation of the components 
in mixtures of (NicHOLS), A., 1, 217. 
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Isomerism and polymorphism (PFEIFFER 
and KLInKERT), A., i, 344. 
keto-enol (Dr—ecKMANN), A., i, 15. 
position, and optical activity (CoHEN 
and DE PENNINGTON), T., 57; A., 
ii, 93. 
Iso-piestic solutions. 
Isoprenedicarboxylic acid. 
Methylmuconic acid. 
Isoprenelactonic acid. See §’-Methyl- 
mucolactonie acid. 


See Solutions. 
See B- 


Isopyrum fumarioides, hydrocyanic acid 


in (MIRANDE), A., i, 56. 
Isotopes, spectra of (HARKINS 
ARONBERG), A., ii, 89. 
Isotopic elements. See Elements. 


J. 


Jalapin, biological action of (HEINRICH), | 


A., i, 467. 


Jaundice, chemical diagnosis of, caused | 


by picric acid (GANASSINI), A., ii, 374. 


Jellies, rhythmic diffusion in (MOELLER), | 


A., ii, 301, 392 ; (Ho_mzs), A., ii, 
392. 

formed by colouring matters (Hat- 
LER), A., ii, 189. 


K. 
Kephalin (LEVENE and West), A., i, 
421. 


Ketens, spectrochemistry of(v. AUWERs), 
A., ii, 342. 

3-Keto-2-benzylidene-5-methy1-2:3-di- 
hydroindole (JOrLANDER), A., i, 21. 

Ketochlorohydrin, ©,H,,0,Cl, from 
mesityl oxide and hypochlorous acid 
(SLAWINsK1), A., i, 481. 


4-Keto-3:4-dihydro-1:2-benzopyrone. See : 


Coumarins, hydroxy-. 

Ketodihydroberberidene, and its semi- 
carbazone (PERKIN), T., 763. 

e-Keto-8(-dimethyloctoic acid, and its 
silver salt and semicarbazone (WAL- 
LACH and Grore), A., i, 442. 

-Keto-a-hydroxy-a-phenyl-7y-p-acetyl-" 
aminophenylpropane, §8-chloro- (JOr- 
LANDER), A., i, 22. 

Ketol, C,H,,0,, from 1:3-dimethyleyclo- 
hexan-5-one (WALLACH, GERHAKDT, 
and JrssEn), A., i, 443. 

Ketone, ©,H,OCl, from mesity] oxide, 
hypochlorous acid and acetic an- 
hydride (SLAWINskK}), A., i, 481. 

Cy 9H,,0, and its derivatives, from Ar- 
temisia annua (ASAHINA and YOSsHI- 
Tomi), A., i, 76. 

C,,H,,0, from sitostandicarboxylic 
acid and acetic anhydride (WINDAUS 
and RAHLEN), A., i, 388. 


and | 
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Ketones containing conjugated carbonyl] 


groups, spectrochemistry of (y, 
AuweErs), A., ii, 341. 
condensation of indene with (TH1e1z 
and Merck), A., i, 484. 
preparation of condensation products 
of isatin with (CHEMISCHE FaAsrix 
AUF AKTIEN vorM. E. ScueErtne), 
A., i, 272. 
action of sodium acetylide on (Hrsg 
and MuNDERLOB), A., i, 291. 
hexacyclic, conversion of, into cyclo- 
pentanones (WALLACH, Geruannr, 
and JESSEN), A., i, 442. 
hydroaromatic, preparation of anils of 
(REDDELIEN), A., i, 117 
phenolic, variation of the taste of, 
with constitution (Nomura and 
Nozawa), A., i, 438. 
in the thiophen series, synthesis of 
(THomAs and CovupErc), A., i, 401. 
unsaturated, additive compounds of, 
with mercuric chloride (Srravs 
and BLANKENHORN), A., i, 501, 
action of phosphorus trichloride on 
(Conant), A., i, 74. 
Ketones, hexacyclic, dibromo-, reactions 
of (WALLACB), A., i, 440. 


| Ketonic acid, C,,.H,,0,, and its deriva- 


tives, from  1:2-dibromomenthone 
(Wattacn and HA.tsTeErn), A., i, 
442. 

a-Ketonic acids, semicarbazones of (Bov- 
GAULT), A., i, 17. 

Keto-oxide, C,H,,0., and its derivatives, 
from mesity] oxide and hypochlorous 
acid (SLAWINSKI), A,, i, 481. 

Ketoses, detection of, by the Selivanov 
reaction (WEEHUIZEN), A., ii, 279. 

Ketotetrahydronaphthasultam. See 1:8- 
Naphthasultam-4-quinone. 

Ketoximes, methyl ethers of (Sempre 
and LICHTENSTADT), A., i, 437. 

Kinetics, chemical (PRATOLONGO), A., 

ii, 70. 
of reactions with electrolytes (Werc- 
SCHEIDER), A., ii, 349. 

Kinetic theory of dilute solutions 
(SHorter ; TrnKER), A., ii, 9. 

Kynurenic acid, formation of, from 
tryptophan, in the animal organism 
(Matsuoka), A., i, 467. 


L. 


Lacquer poisoning. See Poisoning. 
Lactic acid, formation of, in fermenta- 
tion (LeBEpEV), A., i, 149; (VAN 
Dam), A., i, 363. 
biochemical oxidation of (Mazé and 
Rvor), A., i, 91. 
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Lactic acid in sour milk (VAN SLYKE 


and BAKER), A., i, 417. 
detection of, with thiophen (FEARON), 
A., ii, 462. 
estimation of (SzEBERENYI), A., ii, 
138. 
estimation of, in mixtures with acetic 
and formic acids (ONopERA), A., ii, 
461. 
estimation of iron in (HARVEY), A., ii, 
243. 
estimation of lactide in (THomPson 
and Suzuk), A.., ii, 249. 
y-Lactones, hydrolysis of, by nitric acid 
(JOHANSSON and SEBELIUs), A., ii, 
223. 
action of diamines on (BISTRYZCKI 
and ScuMutz), A., i, 452. 
lactonemalic acid, silver salt (Ho_m- 
BERG), A., i, 524. 
Lactose (SMiTs and Giu.is), A., i, 101, 
155. 


formation of, from starch (ROHMANN), | 


A., i, 138 
constitution of (HAawortH 
Leitcn), T., 188; A., i, 213. 
constitution and detection of (VAN 
pER HAAR), A., i, 212. 
estimation of, in milk (FoLrn and 
Denis), A., ii, 208. 
estimation of, colorimetrically, in 
milk (PAcINI and Russg.t), A., ii, 
277. 
estimation of, in presence of sucrose 
and invert-sugar (GROSSFELD), A., 
ii, 337. 
2-Lactyl-1:4-dimethoxy benzene (v. 
AuUWERS and MU.urEr), A., i, 30. 
m-Lactyl-p-methoxytoluene (v. AUWERS 
and M@.uer), A., i, 28. 
Levulose (d-fructose; /rwit-sugar), 
penta-acetates (JAEGER), A., i, 6. 
Levulosediphosphoric acid, conversion 
of, into the monophosphoric acid 
(NEUBERG), A., i, 423. 
lake of Rockange, radioactivity of the 
mud from (Former and BLaavw), 
A., ii, 145. 
lard, detection of foreign fat in 
(Stewart), A., ii, 463. 
Lead, quadrivalent, atomic dispersion 
and refraction of (GrirrneR and 
_ Krause), A., ii, 382. 
isotopes of (CLARKE), A., ii, 266; 
(Fasans), A., ii, 421. 
spectra of (HARKINS and ARON- 
BERG), A., ii, 89. i 
refractive index and solubilities of 
nitrates of (RICHARDS and 
Scuums), A., ii, 422. 
experiment to show the bright surface 
of, when pure (GENELIN), A., ii, 438, 


and | 
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Lead alloys with antimony, specific heat 
of (DuRRER), A., ii, 217. 
with silver and bismuth or 
(GoTo). A., ii, 365. 
with thallium, electrolytic potential 
of (BrKrER), A., ii, 425. 
Lead compounds (ZoTiER), A., ii, 18. 
Lead salts, action of hydrogen peroxide 
on (ZOTIER), A., ii, 18. 

Lead sub-bromide and _ suwb-chloride 

(DenuHAM), T., 249; A., ii, 200. 

chloride, equilibrium of lead phos- 
phate and (AmMapori), A., ii, 365. 

chromate and asbestos (BINDER), A., 
ii, 453. 

fluoride, equilibrium of lead phosphate 
and (AMApDoR!I), A., ii, 365. 

monoxide (litharge ; massicot), mineral 
modifications of (LARSEN; WHERRY), 
A., ii, 118. 

peroxide and asbestos (BINDER), A., ii, 
453. 

phosphate, equilibrium of lead chloride 
and fluoride with (AmaADor!), A., ii, 
365. 

sulphide, specific heat of (EASTMAN 
and RopEsusH), A., ii, 149. 

Lead organic compounds, reactivity of 

(JonEs and WERNER), A., i, 483. 

Lead detection, estimation, and separa- 

tion :— 

detection and estimation of, in water 
(MetpRuM), A., ii, 83. 

estimation of, volumetrically (LInD?’), 
A., ii, 242. 

estimation of, volumetrically, in tin 
plate (DEININGER), A., ii, 455. 

estimation of, and its separation from 
antimony (VORTMANN and Baber), 
A., ii, 132. 

Lead electrode. See Electrode. 

Leaves, red colour of, when treated with 
nitric acid in the xanthoproteic test 
(Grrtz), A., i, 56. 

green, assimilation of nitrites by, in 
sunlight (Moore), A., i, 365. 
Lecithin (Levene and Wes?), A., i, 288. 
Lectures, delivered before the Chemical 
Society (Srrutt), T., 200; A., ii, 
195; (Miers), T., 363; A., ii, 235; 
(Brown), T., 559; A., ii, 299. 

Lecture experiments, simplification of 

well-known (GENELIN), A., ii, 437. 

on the preparation of argon (JORIs- 
SEN), A., ii, 74. 

to show the velocity of explosion of 
mercury fulminate (Mirra), A., ii, 
438. 

to demonstrate the law of multiple 
proportions (Emicu), A., ii, 228. 

for the preparation of o-nitrosophenol 
(Baupiscn), A., i, 496. 


gold 
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Lecture experiments with silver acety]l- 
ide (Eccrrt and Scuimank), A., 
ii, 228. 
on the vapour pressure of solutions 
(vAN Kiooster), A., ii, 74. 

Legumes, methylpentosans in (OsHIMA 
and Konpd), A., i, 419. 

Legumin, preparation of, from peas 

(HaMMARSTEN), A., i, 509. 
action of enzymes on (HAMMARSTEN), 
A., i, 510. 

Lemon, oil, Formosan, constituents 
of (KaFrakv), A., i, 76. 

Lemon juice, antiscorbutic properties of 
(HARDEN and Zitva), A., i, 562. 

Lenzites sepiaria, constituents of (ZELL- 
NER), A., i, 55. 

Lichenase, occurrence of, in the digestive 
tract of invertebrates (JEWELL and 
Lewis), A., i, 138. 

Liebigite, probable identity of urano- 
thallite and (LArsEN), A., ii, 120. 

Light, scattering of, in hydrogen, nitro- 

gen, and oxygen (Born), A., ii, 


281. 
—— of, and size of particles in 
isperse systems (PIHLBLAD), A., 
ii, 418. 
by solutions (HANTzscu), A., ii, 2. 
theory of the biochemical action of 
(NEUBERG and Scuwakz), A., i, 
140. 
action of, on crystals (WEIGERT), A., 
ii, 344. 
on mixtures of chlorine and hydro- 
gen (PADoA and _ Buriron), 
A., ii, 345. 
on organic compounds (Moore and 
WexsstTeER), A., ii, 211. 
first discovery of, on silver salts 
(Borutrav), A., ii, 345. 
ultra-violet, possible origin of toxicity 
of (Harris and Hoyt), A., i, 140. 
action of, on chloroform (KAILAN), 
A., i, 209. 

Lignin (H6énic and Spitzer), A., i, 375. 

from pine-wood, constituents of 
(Kiason), A., i, 59. 

Lignocellulose, detection of (JENTSCH), 
A., ii, 248. 

Lignoceric acid from paraffin wax (BERG- 
MANN), A., i, 285. 
Lignosulphonic acids and 

SpmiTzeER), A., i, 375. 

Lime. See Calcium oxide. 

Lime-sulphur liquids, composition of 
(WINTER), A., ii, 364. 

Linamarin, synthesis of, and its tetra- 
acetyl derivative (Fiscuer and 
ANGER), A., i, 526. 

Linoleic :acid, cerous salt (MORRELL), 
T., 117; A., i, 98. 


(HénIe 
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Linolenic acid, cerous salt (Morrzz1), 
T., 119; A., i, 98. 

Lipase, action of ethyl alcohol and 

acetone on (KiTa and Osvm!), A, 
i, 355. 
ricinus, action of acids on (Krra), A., 
i, 274. 
hydrolysis of oils by (TANAKA), A., 
i, 354. 

Lipoidase (FizssIncER and CLoGNe), A., 
i, 50. 

Lipoids, influence of, on velocity of 
reaction (SIEGFRIED), A., ii, 223. 
Liquids, physical properties of (HExz), 

A., ii, 8. 
calculation of the physical properties 
of, and their vapours (GEISSLER), 
A., ii, 220. 
electric double refraction in (BrEre- 
HOLM), A., ii, 209. 
relation between temperature and 
molecularsurface energy of (JAEGER), 
A, ii, 33. 
structure of the capillary layer of 
(BAKKER), A., ii, 151. 
velocity of: capillary ascension of 
(Lucas), A., ii, 391. 
vapour pressure of (Artés), A., ii, 
61, 186. 
solution of gases in (MicHAup), A,, ii, 
293. 
anisotropic, structure in steps of 
(GRANDJEAN), A., ii, 65. 
diffusion in (SVEDBERG), A., ii, 187. 
and isotropic, optical rotatory power 
of (Born), A., ii, 283. 
binary mixed, electrical double re- 
fraction in (BERGHOLM), A., ii, 6. 
diatomic, vapour pressure of (ARIés), 
A., ii, 151. 
mixed, properties of (MorGAN and 
Grices), A., ii, 38; (MorcaN 
and ScaRLeEtT), A., ii, 39. 
magnetic susceptibility of (A. and 
A. W. Smita), A., ii, 388. 
surface tension of (BERCZELLER), 
A., ii, 390. 
fluidity and specific volume of 
(HERz), A., ii, 389. 
analysis of, by graphic methods 
(GRADENWITzZ), A., ii, 245. 
ternary mixed, solubility in (HOLMES), 
T., 263; A., ii, 188. 
volatile, viscosity of (LipsTonz), A., 
ii, 221. 
estimation of the vapours of, in gases 
(H. S. and M. D. Davis), A., ¥, 
410. 

Liquid state, region of existence of 
(Herz), A., ii, 151, 292; (MEYER), 
A., ii, 292. 

Litharge. See Lead monoxide. 


INDEX OF SUBJECTS, 


Lithargite (WHERRY), A., ii, 118. 

Lithium in volcanic deposits (Brun), 
A., ii, 323. 

Lithium chloride, electromotive forze 
and free energy of dilution of 
(PEARCE and MorrimeEr), A., ii, 
147. 

osmotic pressure of, in pyridine 
(Koenie), A., ii, 432. 
equilibrium of copper chloride, 
water and (SCHREINEMAKERS and 
Noorpvyn), A., ii, 113. 
sulphate, effect of lithium chloride on 
the solubility of,in water (SCHREINE- 
MAKERS and Kayser), A., ii, 112. 
liver, carbohydrate metabolism in 
(ABELIN and DE CorRAL), A., i, 53. 
conjugation of hippuric acid in (LAcCK- 
NER, LEVINSON, and Morsg), A., i, 
278. 

loganberry, constituents of the juice of 
(DAuGHTERs), A., i, 152. 

Lucerne hay, iso!ation and identification 
of stachydrin in (STEENBOCK), A., i, 
476. 

Incianite, a magnesian 
Mexico (HinGArRp), A., ii, 123. 

luciferin, synthesis of (Dusots), A., i, 
242. 


clay from | 


| 


- ° ° . | 
Luminescence, faint, determination of | 


the colour of (WEISER), A., ii, 283. 
lungs, amount of ethyl alcohol taken 
up by (LoEwy and v. per HEiIpz), 
A., i, 326. 
2:6-Lutidine. See 2:6-Dimethylpyridine. 
2:4-Lutidinetricarboxylic acid. See 2:4- 
a 
acid. 
lymph, amino-acids and dextrose in 
(HENDRIX and Sweet), A., i, 137. 
preparation of nucleic acid from 
(Nakasako), A., i, 274. 


Iysalbic acid, distribution of nitrogen | 


in (KENNEDY and GorTNER), A., i, 
83. 
lysine phosphotungstate (DRUMMOND), 


be & . 


Mackensite (KRETSCHMER), A., ii, 171. 
Magnesite, analysis of (Macri), A., ii, 
455. 


Magnesium, specific heat of (EASTMAN 
and RopEesusH), A., ii, 149. 
metabolism. See Metabolism. 
esium chloride, action of alkali 
phosphates with (BALAREFF), 
A., ii, 266. 
oxide (magnesia), equilibrium of 
alumina, silica and (RANKIN and 
Merwin), A., ii, 199. 
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Magnesium oxide, influence of the tem- 
perature of ignition on the rate 
of hydration of (CAMPBELL), A., 
ii, 364. 
estimation of, in water (MONHAUPT), 
A.,, ii, 335. 
Magnesium organic compounds :— 
diethyl phosphite (MILOBENDZKI and 
KNOLL), A., i, 522. 
Magnesium, estimation of (WINKLER), 
A., ii, 455. 
estimation of, as oxalate (AsTRUC 
and Camo), A., ii, 275. 
estimation of, in blood-serum (Mar- 
rniotr and How.anp), A., ii, 21. 
Magnetic susceptibility (Lorine), A., 
ii, 291. 
of mixed liquids (A. and A. W. 
Smirn), A., ii, 388. 
of solutions (QUARTAROLI), A., ii, 426. 
Magneto-chemistry, and its analytical 
applications (QUARTAROLI), A., ii, 
458. 
Magneton theory, and the scattering of 
a-rays (WeEBsTER), A., ii, 144. 
Maleinimide, oxime of, and its deriva- 
tives (CUSMANO), A., i, 77. 
Malic acid, detection of (BroExKsmirT), 
A., ti, 22. 
estimation of, in presence of tartaric 
acid by an optical method (WIL- 
LAMAN), A., li, 249. 
Malonic acid, detection of (BovGAULT), 
A,, ii, 413. 
Maltase, extraction of, from yeast 
(BucHNER and REISCHLE), A., i, 54. 


| Maltobionic acid, preparation of, and 


its brucine salt (GLATTFELD and 
Hanke), A., i, 336. 

Maltose, oxidation of (GLATTFELD and 
HANKE), A., i, 336. 


| Mandelamide, p-chloro-, and its amidine 


salts (RULE), T., 17. 

Mandelic acid, mandelamidine 
See Mandeliminohydrin. 

Mandeliminohydrin and p-chloro- (Mac- 
KENZIE), T., 1; A., i, 115; (Rute), 
T, 12; A., i, 115. 

Manganese, position of, in the periodic 

system (v. BicHowsky), A., ii, 316. 
magnetic properties of (HADFIELD, 
CHENEVEAU, and GENEAU), A., ii, 
98. 
in drugs from plants (WEsTMAN and 
Rowart), A., i, 246. 

Manganese bases (manganeseammines), 
salts of, with organic acids (EPHRAIM 
aud ROSENBERG), A., i, 390. 

Manganese hydroxide, solubility of, in 

water (ALMKVIsT), A., ii, 329, 
sulphate, manurial experiments with 
(HILTNER and KorFF), A., i, 150, 


30 


salt. 
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Manganese detection, estimation and 
separation :— 
detection of, 
(MENKE), A., ii, 371. 
estimation of, colorimetrically 
(WILLARD and GREATHOUSE), 
A., ii, 84. 
estimation of, volumetrically (IBBor- 
SON), A., ii, 175. 
estimation of, in aluminium alloys 
(CLENNELL), A., ii, 176. 
estimation of, in steel in presence of 
chromium and vanadium (KELLEY, 
SPENCER, ILLINGWORTH, and 
Gray), A., ii, 134. 
separation of aluminium, iron, 
titanium, zirconium and (Browy), 
A., ii, 84. 
Manganese-iron ores from Roumania 
(BuTUREANU), A., ii, 324. 
Manganese steel, magnetic properties of 
(HADFIELD, CuENEVEAU, and 
GENEAUV), A., ii, 98. 
Manganocalcite, columnar, from New 
Jersey (Levison), A., ii, 119. 
Mannitol, decomposition of, by Bacillus 
coli communis (GREY), A., i, 148, 
144. 
conversion of, 


microchemically 


into methyl-a-pyran 


(Winpaus and Tomicu), A., i, 545. 


Mannose, toxicity of, towards green 
plants (KNUDSEN), A., i, 95. 

Manurial experiments on the growth of 
plants (Funcuess; HILtrner and 
KorrFF), A., i, 150. 

Massicot. See Lead monoxide. 

Matter, energy theory of the constitu- 
tion of (VuireT), A., ii, 98; (REb- 
GROVE), A., ii, 152, 

Meal-worms, influence of oxygen tension 
on metabolism of (GAARDER), A., i, 
512. 

Meat, digestion of the proteins of, by 
dogs with ligatured carotids (ZuNz), 
A., i, 359. 

Meerschaum from  Kraubat, 
(LEITMAIER), A., ii, 170. 
Melanophlogites, composition of (MAN- 

ZELLA), A., li, 235. 

Melibiose, a of (HAWoRTH 
and Lritcn), T., 188; A., i, 213. 
ae determination, ee 
for (HiBBERT and THompson), A., ii, 

217. 
Membranes, collodion, preparation of 
(FARMER), A., ii, 63 
colloidal, properties and functions of 
(TINKER), A., ii, 63. 

Menthane-2:4-diol (WALLACH 
PELIKAN), A., i, 446. 

4°-Menthen-2-0l (WALLACH and PELI- 
KAN), A., i, 446. 


Styria 


and 
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Menthol, ulirafiltration of pee 
solutions of (BERCZE LLER), A., ii, 100, 
Menthone, conversion of, into Dulegen 
one (WALLACH and Grote), A, i, 
544. 
monobromide (WALLACH and Hatt- 
STFIN), A., i, 442. 

Menthoneanil (REDDELIEN), A., i, 117. 

— (REDDELIEN), A., i, 
117. 

Mercaptans, aromatic polyhydric (Pot- 
LAK and ScHADLER), A., i, 497; 
(PoLLaK, v. FIEDLER, and Rorn), 
A., i, 498. 

Mercury, critical constants of (Arts), 

A., ii, 113. 

critical temperature of 
A., ii, 429. 

critical temperature and pressure of 
(vaAN LaAr), A., ii, 8 

diffusion of the vapour of, in a 
vacuum (GUICHARD), A., ii, 9. 

preparation of hydrosols of (Norp- 
LUND), A., ii, 267. 

still for, made of silica-glass (Hostet- 
TER and SosMAn), A., ii, 76. 

Mercury salts, compounds of ammonia 
with (Hotmes), T., 74; A., ii, 76. 

Mercury bromide, ammoniacal com- 

pounds of cupric bromide and 

(ANDERLINI), A., ii, 44. 
hydroxides, dissociation constants of 

(KotruorF), A., ii, 18. 

Mercuric bromide, action of hydrogen 
sulphide on (FRANCHESCHI), 
A., ii, 365. 

chloride, additive compounds of un- 
saturated ketones with (STravs 
and BLANKENHORN), A., i, 501. 

ammonium chloride (white pre- 
cipitate), preparation, properties 
aud analysis of (KoLTHoFrF), 
A,, ii, 113. 

oxide as a standard in alkalimetry 
(RosEN THALER), A., ii, 236; 
(INczE), A., ii, 271. 

sulphide, solubility of, in hydriodic 
acid (GuTMANN), A., ii, 409. 

Mercurous chloride (calomel) elec- 

trode. See Electrode. 

Mercury organic compounds, ar 

of (JonEs and WERNER), A., i, 483. 

with acridine colouring matters (So- 
CIETY OF CHEMICAL INDUSTRY IN 
Bas ez), A., i, 306. 

Mercury detection, estimation and sepa- 

ration :— 

detection of, in urine (GuTMANY), A. 
ii, 409. 

detection and estimation of, -— its 
excretion in urine (Du ret), A 1, 
561. 


(BENDER), 
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Mercury detection, estimation and sepa- 
ration :— 
estimation of, volumetrically (Voro- 
CEK), A., ii, 238, 272. 
estimation of, by means of zinc filings 
(FRANGOIs), A., ii, 276. 
estimation of, in mercury fulminate 
(NicoLarpor and Bovuper), A., ii, 
134. 
separation of —— and (VoroceK 
and PazourEk), A., ii, 455. 
Mercury electrode. See Electrode. 
Mesitylene, compound of hydrogen 
awe with (MAass and RussELL), 
, i, 534. 
uaityi oxide, action of hypochlorous 
acid with (SLAWINSK1), A., i, 481. 
action of allyl bromide and zine with 
(ENKLAAR), A., i, 154. 
Mesitylyl a- <ehlorostyry1 ketone (Jér- 
LANDER), A., i, 21. 
Mesothorium, life- period of (MEITNER), 
A., ii, 347. 
ratio of, to thorium (McCoy and 
HENDERSON), A., ii, 422. 
Metabolism, influence of oxygen tension 
on (GAARDER), A., i, 512. 
changes in, induced by the injection 
of guanidine (WATANABE), A., i, 
327. 
arginine (THoMPsoN), A., i, 88. 
calcium (GIVENs), A., i, 321, 463. 
carbohydrate (BeNEDIcT, OsTERBERG 
and DupLEY; BENEDICT, OsrEkR- 
BERG and NeuwirrtH), A., i, 322. 
in the central nervous sy stem (hue 
SCHBERG and WINTERSTEIN), A 
i, 52; (HirscuBEre), A., i, 416. 
in diabetes (McGuican), A., i, 358. 
in the liver (ABELIN and DE Cor- 
RAL), A., i, 53. 
in relation to suprarenal glands 
(KurryamA), A., i, 324. 
effect of thyroid-feeding on (Kuri- 
YAMA), A., i, 139. 
of glycine, in the animal organism 
(Lewis), A., i, 5138. ° 
magnesium (GiVENs), A., i, 321, 463. 
nitrogen, in the central nervous system 
(HixscHBERG and WINTERSTEIN), 
A., i, 416. 
nuclein (THANNHAUSER and Dorr- 
MULLER), A., i, 47, 513. 
phosphorus, effect of, on the secretion 
of milk-fat (Mrrcs and BLATHER- 
WICK), A., i, 276. 
respiratory. See Respiratory meta- 
bolism. 


of sugar in the dog (CLARK), A, i, 
39. 


of sulphur by bacteria (TANNER), A., 
i, 282, 
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Metabolism, uric acid (Lewis, Dunn, 
and Doisy), A., i, 277, 559; (Lewis 
and Dotsy), A., i, 559. 

Metachromatin (GUILLIERMOND), A., i, 
366. 

Metal ammonias (CHABLAY), A., i, 1 

Metallic cyanates, hydrolysis of (WER- 

NER), T’., 84; A., i, 1038. 
films, obtained by evaporation in vacuo 
(RetnperRs and HAMBURGER), A 
ii, 312. 
hydroxides, colloidal, adsorption of 
salts by, in analysis (SCHERINGA), 
A., ii, 409. 
trinitrides, thermal decomposition of 
(Hitca), A., ii, 398. 
salts, canal ray fluorescence of 
(OnLON), A., ii, 285. 
electrical conductivity of the va- 
pours of (ScumipT), A., ii, 386. 
freezing points of concentrated solu- 
tions of (Ropesusn), A., ii, 
388. 
double, condition of, in aqueous 
solution (fORRANCE and KNIGHT), 
A., ii, 299. 
molecular weight of, in urethane 
(Brunt), A., ii, 482. 
measure of the antagonistic action 
- on growth (OstERHOUT), a, 


Metalloids, hydrides of (DE ForcrAnp), 
A., ii, 107. 

Metals, distribution of rarer, in plants 
and soils (RoBINSON, STEINKOENIG, 
and MILER), A., i, 331. 

allotropy of, thermoelectric study of 
(DurreEr), A., ii, 77. 

electronic theory of (WEREIDE), A., 
ii, 288. 

electrical conductivity of (Gri- 
NEISEN), A., ii, 287; (WEREIDE), 
A., ii, 288. 

influence of pressure on the electrical 
conductivity of (BeckMAN), A., 
ii, 7 

entropy of (ALLEN), A., ii, 292. 

effect of hydrostatic pressure on the 
physical properties of (JEFFRIES), 
A., ii, 113. 

ductility of, and their position in the 
periodic system (TAMMANN), A., ii, 
225. 

velocity of solution of, in acids (CENT- 
NERSZWER), A., ii, 162. 

formation of filaments of, resembling 
organic growths (LILLIE), A., i, 
278. 

corrosion of, by water in presence of 
organic haloids (Dovcuty), A., i, 
57. 


colloidal. See Colloidal metals, 
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Metals, heavy, detection of, with zinc 


sulphide wool fibres (CHAMoT and | 


CoLeE), A., ii, 129. 

liquid, vapour pressure of (HILDE- 
BRAND), A., ii, 61. 

monatomic, atomic heat, volume 
elasticity and frequency of (BErR- 
NOULLI), A., ii, 427. 

powdered, fixation of, by organic 
extracts and proteins (REBELLO- 


ALves and BENEDICENT!), A., i, 


323. 
qualitative analysis of (ALMKVIST), 
A., ii, 333; 
Sranrck), A., ii, 334. 
of the copper and arsenic groups, 
separation of (SNEED), A., ii, 133. 
Metaphosphoric acid. See under Phos- 
phorus. 
Meta-saccharins and their salts, rotatory 
power of (HILL), A., ii, 210. 
Metastannic acid. See under Tin. 
Meteoric iron from Chili (KbERWERTH), 
A., ii, 403. 
Meteoric stones, analyses of (Prior), 
A., ii, 326, 327. 
Meteorites, spectra of (CrooKEs), A.,ii, 25. 
Methane, ignition of mixtures of air and 
(Mason and WHEELER), T., 45; A., ii, 
10, 70; (PAYMAN and WHEELER), T., 
656; A., ii, 356; (WHEELER), T., 840. 
Methane, fluorofribromo- and difluoro- 
dibromo- (RATHSBURG), A., i, 333. 
Methenic compounds, acid function in 
(GUINCHANT), A., i, 422. 
Methinic compounds, acid function in 
(GUINCHANT), A., i, 422. 
Methoxide, sodium, action of trichloro- 
benzenes with (HOLLEMAN), A., i, 216. 
Methoxyacetic acid, methoxyacetam- 
idine salt (methoxyacetiminohydrin), 
(Ruz), T., 9. 
Methoxyacetimino-ethyl ether (RuLz), 


+9 9. 
Methoxyacetiminohydrin. See Methoxy- 
acetic acid, methoxyacetamidine salt. 


2-Methoxyacetophenone, 5-w-dichloro- 
(JORLANDER), A., i, 21. 

2-Methoxyaniline, 4-(?)-iodo-, and _ its 
hydrochloride and acetyl derivative 
(Darns, VAUGHAN, and JANNEy), A., 
i, 341. 

p-Methoxyanilinomethy} 
(Binz, HUETER, and GOLDENZWEIG), 
A., i, 6. 

2’- and 8’-Methoxyanthraquinone-2:1- 
acridones (ULLMANN and Doorson), 
A., i, 190. 

p-Methoxy benzimidoacetonitrile (Sonn), 
A., i, 401. 

2-Methoxybenzoic acid, 6-nitro- (Simon- 
SEN), T., 782; A., i, 542. 
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(Surpko; Bouin and | 
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5-Methoxybenzonitrile, 3-nitro-4-hydr. 
oxy- (BorscHe, LOWENSTEIN, and 
Quast), A., i, 12. 
2-p-Methoxybenzoyl-1-acetyl-3-o0-hydr- 
oxyphenylcyclopropane-1-carboxylic 
acid, ethyl ester (WiIDMAN), A,, i, 393. 
3-Methoxybenzoyl chloride, 5-nitro-4- 
hydroxy- (v. KonEK and Pacsv), A,, 
i, 395. 
-p-Methoxybenzoyl-a-o-hydroxypheny]- 
propane-S8-dicarboxylic acid, a-hydr- 
oxy- (WipMAN), A., i, 394. 
2-p-Methoxybenzoyl-3-o-hydroxyphenyl- 
cyclopropane-1:1-dicarboxylic | acid, 
ethyi ester (WIDMAN), A, i, 393. 
3-p-Methoxybenzyl-1-benzylideneindene 
(THIELE and Merck), A., i, 486. 
3-p-Methoxybenzyl-ww-dimethylbenz- 
fulvene (‘'HIELE and Mercg), A.,i, 485. 
p-Methoxybenzyldimethylethyl alcohol 
(HALLER and Bauer), A., i, 428. 
3-p-Methoxybenzy1-1-furfurylidenein- 
dene (WUeEst), A., i, 490. 
1-Methoxybenzylidene-3-isopropylin- 
dene (THIELE and Merck), A., i, 485. 
p-Methoxybenzylisopropylindene 
(THIELE and Merck), A., i, 485, 


| 4-Methoxy-2-a-chloropropionylphenol 


(v. AUWERs and MULLER), A., i, 30. 
7-Methoxycoumarin (Sonn), A., i, 32. 
7-Methoxy-3:4-dihydro-1:2-benzopyrone, 

4-imino- (Sonn), A., i, 32. 
p-Methoxy-p’-dimethylaminobenzophe- 

none (FARBWERKE VORM. MEISTER, 

Lucius, & Brtnrne), A., i, 228. 
2-Methoxy-1:4-dimethylecoumarone (V. 

AuWERs and MULLER), A., i, 28. 

5- and 7-Methoxy-3:3-dimethyloxindole, 
and their salts and derivatives 
(WAHL), A., i, 237. 

2-Methoxydiphenylamine, 4:6-dinitro- 

(Borscue, LOWENSTEIN, and Quast), 

A, & 3S. 
7-Methoxy-2:4-diphenyl-1:4-benzopyra- 

nol, and its salts (Ropinson and 

Turner), T., 877. 
5-Methoxy-2:3-diphenylquinoxaline, 7- 

nitro- (Borsche, LowensTEIN, and 

(Quast), A., i, 12. 
a-Methoxy-S-ethylbutan-8-ol 

MAA), A., i, 522. 


(PALo- 


| 5-Methoxy-1-methylcoumaran-2-one, 
hyposulphite | 


and its derivatives, and 1-bromo-, and 
1-hydroxy- (v. AUwers and M@LLzR), 
A., i, 30. 

a-Methoxy-8-methylpropan-8-ol (PA10- 
MAA), A., i, 522. 

2-Methoxy-6-naphthyl methyl sulphide 
(ZincKE and DereEser), A,, i, 221. 

Methoxyphenanthraphenazines, _hydr- 
oxy- (POLLECOFF and Rosiysoy), In 
651; A., i, 427. 
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in-Methoxyphenol. See Resorcinol 1- 
methyl ether. 

Q-Methoxyphenyl carbonates, 5-mono- 
and 3:5-di-nitro- (Poutzcorr and 
Rosinson), T., 648; A., 

2- Methoxyphenylacetic seid, * 6-di- 
nitro-, and its methyl] ester (BorscuE, 
LOWENSTEIN, and Quast), A., i, 13. 

4-Methoxy-2-phenyl-/-aziminobenzene, 
6-nitro- (BoRscHE, LOWENSTEIN, and 
Quast), A., i, 13. 

7-Methoxy-2-phenyl-1:4-benzopyranol 
anhydrohydrochloride (Rowinson and 
TuRNER), T., 877. 

7-Methoxy-2-phenyl-1:4-benzopyrone 
(Ropinson and Turner), T., 876. 

7-Methoxy-4-phenyl-1:2-benzopyrone 
(RoBINSON and TurRNER), T., 875. 


4-Methoxyphenyl bromomethyl ketone, | 


2-hydroxy- (Tambor and Dv Bots), 
A., i, 395. 

4-Methoxyphenyl chloromethyl ketone, 
2-hydroxy- (Tambor and Dv Bots), 
A., i, 395. 

4-p-Methoxyphenylcoumarin, 5:7-di- 
hydroxy-, and its derivatives (Sonn), 
A., i, 401. 


4-Methoxyphenyl 3:4-dimethoxyphenyl- | 


ethyl ketone, 2-hydroxy- (CRABTREE 
and Roxzinson), T., 871. 

2-Methoxy- o-phenylenediamine, 5 5-nitro- 
(Borscue, LOwENsTEIN, and Quast), 
A., i, 12. 

3-Methoxyphenylethy] methyl ketone, 
2-hydroxy- (Nomura and Nozawa), 
A., i, 439. 

4-Methoxyphenyl hydroxymethyl ket- 
one, 2-hydroxy- (Tambor and Du 
Bots), A., i, 395. 

4-Methoxyphenyl iodomethyl ketone, 
2-hydroxy- (TaAMBor and Dv Bots), 
A., i, 395. 

2-Methoxyphenylmalonic acid, 4:6-di- 
nitro-, ethy! ester (BorscHE, LOWEN- 
STEIN, and Quast), A., i, 13. 

4-Methoxyphenyl phenylethyl ketone, 
2-hydroxy- (CraBTree and Ropry- 
son), T., 870 

p-Methoxyphenylpropionic acid, be- 
haviour of, in the animal organism 
(Martsvo), ’A., i, 466. 

p-Methoxy-a- isopropyleinnamic acid 
(ScHAARSCHMIDT, GEORGEACOPOL, and 
Henzenperc), A,, i, 432. 

a- ee B- -propylpentan- -B-ol 
MAA), A., i, 522. 

2-y- Methoxypropyltetrabyarofuran 
(Hamoner), A., i, 421. 
4-(6-Methoxyquinoly])-2(3:5-dimethyl- 
pyrryl)-carbinol (Karner), A., i, 40. 

4-(6-Methoxyquinolyl) 2-(3:5-dimethyl- 
pyrryl) ketone (KARREn), A., i, 39. 


(PALo- 
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4-(6- pon ge ae -2-pyrrylcarbinol 
(Karrer), A., i, 3 

4-(6- Methoxyquinclyl) 2-pyrryl owe 
and its derivatives (KARRER), A., i, 
39. 

3’-Methoxystilbene, 2-nitro-4-cyano-4’- 
hydroxy-, and its acetate (PFEIFFER 
and KLInKErr), A,, i, 344. 

4’-Methoxystilbene, 4-nitro-3- + et 
(PFEIFFER and KLINKERT), A., i, 
344. 

3-Methoxystyryl methyl ketone, 2- — 
oxy- (NomuRA and Nozawa), A., i, 
439. 

2- and 6-Methoxy-m-tolualdehyde, and 
5-nitro-, and their derivatives (SImon- 
SEN), T., 777; A., i, 541. 


| 2-and 6-Methoxy--toluic acid, 5-nitro-, 


and their salts and derivatives (SImon- 
SEN), T., 779; A., i, 541. 

hy droxy- 
and JoHNsoN), A., i, 


Methoxytriphenylcarbinols, 
(GOMBERG 
112, 

Methyl alcohol, pyrogenic decomposition 


of (PeyTrAL), A., i, 1. 
action of phosphoryl chloride on 
(BALAREFFP), A., i, 97. 
action of, on m-2-xylylhydroxylamine 
in presence of sulphuric acid (BAM- 
BERGER), A., i, 341. 
presence of, in foodstuffs, and its de- 
tection and estimation (v. FELLEN- 
BERG), A., ii, 177. 
estimation of, in mixtures with ethyl] 
alcohol (Topiis), A., ii, 460. 
Methyl groups attached to nitrogen, 
estimation of (KosseEL and EpLBacu- 
ER), A., i, 463; (EDLBACHER), A., ii, 
36. 
Methyl hyposulphite, amino- (BrNz, 
Hverrer, and GOLDENZWEIG), A 
i, 5. 
hydroxy-(diformaldehydesulphoxylic 
acid) (Binz, HuErEr, and Go.p- 
ENZWEIG), A., i, 4; (Binz), A 
i, 291. 
iodide, mobility of ions in vapour of 
(YEN), A., ii, 213. 
relative activities of ethyl iodide, 
propyl iodide and, with sodium 
a- and $-naphthoxides (Cox), T., 
666 ; A., ii, 356. 
methoxymethyl hyposulphite, hydr- 
oxy- (Binz, HUETER, and GOLDENz- 
wEIG), A., i, 5. 
sulphate, preparation of (BoAKE and 
Durrans), A., i, 522. 
hydrolysis of (KLEMENC and Ep- 
HOFER), A., i, 220. 
with sodium ethoxide or meth- 
oxide (PoLLAK and Baar), A 
ii, 161, 
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Methyl hydrogen sulphite, amino-, bio- 
chemical behaviour of (SALKowsk1), 
A., i, 514. 

Methylacetanilide, p-amino- (MoRGAN 
and Grist), T., 691; A., i, 450. 

$-Methylacridine, 1-nitro- (MAYER and 
SrEtn), A., i, 37. 


| 
| 


3-Methylacridone, 1-nitro- (Mayer and | 


Srein), A., i, 37. 
8-Methyladipic acid, 
(Pauty and WILL), A., i, 526. 


| Methylbenzyltrimethylamine, 
By-dibromo- | 


Methylamine, preparation of (JonEs and | 


WukATLEY), A., i, 527. 

Methylaminobenzaldehyde, p-nitroso- 
(Kaus and Baupiscn), A., i, 430. 

Methylaminobenzoic acid, p-nitroso-, 
methyl] ester (KLAUS and Baupiscn), 
A., i, 430. 

Methylaminoethyl §-1-piperidinoethyl 
ether, 8-cyano-, and its derivatives 
(v. Braun and Kouurr), A., i, 
268. 

a Methylaminoglyoxylic acid, ethyl 
ester dichlorophenylhydrazone (BU- 
Low and Huss), A., i, 42. 

Methylaniline, catalytic preparation of 

(MAILHE and bE Gopon), A., i, 
217. 
stanni- and stanno-chlorides (Drucr), 
T., 716; A., i, 535. 
2-Methylanthracene 
LENKO), A., i, 484. 
o-2-Methylanthraquinonylaminobenz- 
aldehyde (MAYER and SreEry), A., i, 
38. 


(ScnoLt and 


Methylarsine, dichloro-, action of mag- 
nesium and zine on (Zappi), A., i, 
483. 

Methylation with methyl sulphate 
(KLEMENC and EpHOFER), A., i, 220. 

5-Methylazobenzene, nitronitroso-, de- 
rivatives of (Gru), A., i, 552. 

3-Methylbenzfulvene, and its picrate 
(WwteEst), A., i, 488. 

$-Methylbenzidine, derivatives of (v. 
Braun and Mrn7z), A., i, 127. 

3-Methyl-1:4-benzothiazine-2-carboxylic 
acid, 6-chloro-, ethyl ester (ZiINCKE 
and BaEuUMER), A., i, 539. 

Methylbenzoylcarbamide,amino-,chloro- 
acetyl derivative (JAcoBs and HEIDEL- 
BERGER), A., i, 70. 

p-Methylbenzylamine _—stannochloride 
(Drvce), T., 718; A., i, 535. 

3-p-Methylbenzyl-1-benzylideneindene 
(BERNTHSEN), A., i, 487. 

3-p-Methylbenzyl-1-p-chlorobenzyl- 
ideneindene (BERNTHSEN), A., i, 
488. 

Methylbenzyldimethylamine, o-hydr- 
oxy-, and its salts (v. Braun and 
Kou en), A., i, 186. 


| y-Methylberberinium 
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o-, m-, and p-Methylbenzyldimethy!- 
ethyl alcohols (HALLER and Bauer), 
A., i, 428. 

3-p-Methylbenzylindene (BERNTHsEN), 
A., i, 487. 

Methylbenzylmethylethylamine, o-hydr. 
oxy-, and its platinichloride (v. Bravuy 
and KOnLer), A., i, 186. 

o-hydr- 
oxy-, salts of (v. BRAUN and KOuLEp), 
A., i, 186. 

O-Methylepiberberine 
520; A., i, 349. 


(PERKIN), T., 


chloride and 
platinichloride (PERKIN), T., 750; 
A., i, 546. 


| 2-Methylberberonic acid. See 2-Methy]- 


pyridine-3:4:6-tricarboxylic acid. 


' Methyl-8-bromoethylaniline, and its de- 


rivatives and p-nitroso- (v. Bravy, 
HEIDER, and MULLER), A., i, 108. 
Methyl-8-bromoethyl-o-toluidine, and 
its salts (v. Braun, HeErper, and 
MULLER), A., i, 270. 
8-Methylbutane-a5-dicarboxylic acid, f- 
cyano-, ethyl ester (RuzitKa), A,, i, 
22. 
8-Methylbutane-c85-tricarboxylic acid, 
ethyl ester (RuziCKA), A., i, 23. 
8-Methyl-AS-butene-ad-dicarboxylic 
acid, and its methyl ester (PAULY and 
Witt), A., i, 526. 
-Methylbutinene-y-ol (HEss and Muy. 
DERLOH), A., i, 291. 
4-Methy!-.V--butyldiazoaminobenzene- 
4’-sulphonic acid, and its salts (REILLY 
aud Hickinsotrom), T., 984. 
Methyleampholenic acid, and its amile 
and nitrile (HALLER and BAvEnr), A., 
i, 25. 
a-Methyleamphorcarbanilidoximes 
(HALLER and Baver), A., i, 24. 
p-Methylcarbonatobenzaldehyde, and 
its phenylhydrazone (RosENMUND), 
A., i, 300. 
4-Methyl-2’.carboxybenzophenone, 4-di- 
bromo-. See p-Toluoylbenzoic acid, 
2-w-dibromo-. 
des-N-Methyleevine, and _ its salts 
(FrEUND and Scnwarz), A., i, 304. 
8-Methylcinnamic acids, preparation of 
(LINDENBAUM), A., i, 14. ; 
N-Methyleoniine (v. Braun), A., | 
33 


4-Methylcoumaran-2-one, p-nitrophenyl- 
hydrazone (v. Auwers), A., i, 193. 
Methyldigalactoside (CUNNINGHAM), T., 
602; A., i, 374. ; 
1-Methyldihydroindole, methobromide 
of (v. Braun), A., i, 185. 
N-Methyldihydroiscindole, trihydrate of 
(v. Braun and KéxH eR), A., i, 186. 
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1-Methyl-1:4-dihydroquinolines, nitro- 
eyano- (KAUFMANN), A., i, 187. 
Methyl-o-8-dimethylaminoethylaniline, 
and eyano-, and their salts (v. Braun), 
A., i, 185. 
Methyl. -2:2’-dinaphthyl, _1:1’-dibromo- 
(WEITZENBOCK), A., i, 493. 
1-Methy1-3:5-diisopropylbenzene 
(ScuoreceEr), A., i, 61. 
N-Methylemetine methiodides and me- 
thochlorides (Pyman), T., 232. 
N-Methylisoemetine, and its methiodide 
(PyMan), T., 228; A.,i, 268. 
N-Methylisoemetinemethine, and 
salts (PYMAN), T., 229; A., i, 268. 
Methylene iodide, action of, with e-di- 
methylamino-Ae-pentene (VALEUR 
and Luce), A., i, 102. 
Methyleneaminoacetonitrile, conversion 
of, into iminodiacetonitrile (BAILEY 
and Locute), A., i, 60. 
Methylene blue, action of animal tissues 
with (THunneEke), A., i, 140. 
detection of, in urine (TRIBONDEAU), 
A., ii, 416. 
Methylene-de-dimethylpiperidine iodide. 
See Dimethyliodomethyl-Aé-pentenyl- 
ammonium iodide. 
Methylenedi-8-naphthol, oxidation pro- 
duct of (KoHN and OsTERSETZER), A., 
i, 501. 
3:4-Methylenedioxybenzylmethy]-8- 
hydroxyethylamine (KAUFMANN and 
Dist), A., i, 123. 
3’:4’-Methylenedioxy-2-phenyl-2:3-di- 
hydro-1:4-a-naphthapyrone, and its 
piperonylidene derivative (CRABTREE 
and Rosinson), T., 865. 
Methylenecyc/ohexanone, 
ethyl ester and acetate of ( 
A., ii, 382. 
Methylenepinacolin, hydroxy-, ethyl 
ester and acetate of (v. AUWERS), A 
ii, 382. 
o-Methyl-w- ae and 
picrate (\Wiwxst), A., i, 491. 
2-Methyl-3-ethyl-y- benzopyrone, bromo- 
and chloro- Ta (SIMONIS and 
ScovHMANN), A., i, 27. 
Methylethyleampholic acid, and its 
amide (HALLER and LouVRIER), A., i, 
397. 
4-Methyl-l-ethylcoumaran-2-one, and 
its derivatives, and 1-bromo-, and 
1-hydroxy- (v. AUWERS and MULLER), 
A., i, 29. 
2-Methyl-1-ethyl-1:2-dihydroquinoline, 
picrate, isomeric changes of (HELLER), 
A., i, 306. 
s-Methylethylethylenediamine, and its 
salts (v. Braun, HEIDER, and 
Miter), A., i, 407. 


its 


2-hydroxy-, 
v. AUWERS), 


its 


Methylolcarbamide, 
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Methylethylhemin, 8-bromo- (KUsTER, 
GEERING, and Kuvuscu), A., i, 
200. 

Methylethylpyridines, and their salts 
(Eckert and Lorta), A., i, 79. 

Methyl-8-fenchocamphorol, and its de- 
rivatives (Komppa and RoscuiEr), A 
i, 445. 

Methylformanilide, p-amino-, and p- 
nitro- (MorGAN and Grist), T., 690 ; 
A., i, 450. 

8-Methylfructoside, preparation, struc- 
ture and derivatives of (STEELE), T., 
257; A., i, 253. 

Methylfurfuraldehyde, and 8-hydroxy-, 
absorption spectra of (OSHIMA and 
Tapokoro), A., ii, 255. 

y-Methylgalactoside (CuNNINGHAM), T 
598; A., i, 374. 

n- and ‘so-Methylgranatolines, and their 
salts (WERNER), A., i, 267. 

a-Methylguanidinoglyoxylic acid (Bav- 
MANN and INGVALDSEN), A., i, 
423. 

¢-Methyl-A«-heptene (Brooks 
HuMmPpuHREY), A., i, 287. 

5-Methylhydrazobenzene, d@initro-deriva- 
tives (Giua), A., i, 552. 

2-Methylindole, 5:7-dichloro- (BULow 
and Huss), A., i, 315. 

5-Methylisatoic acid. See m-Tolylgly- 
oxylic acid, 6-amino-. 

5-Methyl-1: 7-0: methyltrimethylenediox- 
indole-3-carboxylic acid, ethyl ester 
(MaARTINET), A., i, 351. 

5-Methyl-1:7-a-methyltrimethyleneisa- 
tin, and its derivatives (MARTINET), 
A., i, 351. 

owe ee acid (PAuLy and 
Witt), A., i, 525. 

B- -Methylmuconamic acid, methyl ester 
(PauLy and Wiz), A,, i, 525. 

8-Methylmuconic acid, and its deriva- 
tives (PauLy and WiLL), A., i, 
525. 

1-Methylnaphthalene, 2-iodo- (ScHOLL 
and TritscH), A., i, 484. 

Methyl-a-naphthylamine, cyano- (v. 
Brawn, HEIpER, and MULLER), A., i, 
271. 

Methylnorcamphor, and its semicarb- 
azone (RuziéKa), A., i, 23. 

Methylnorhomocamphoric we and its 
ethyl ester (RuziéKA), A., i, 23. 

preparation of 
(Dixon), T., 246; A., i, 255. 

Methylisopelletierine, and its derivatives 
and isomerides (HEss and EICHEL), 
A., i, 35, 404. 

1- -Methylcyclopentan- 3-one-1-carboxylic 
acid, and its ethyl ester and semi- 
carbazone (Ruzicka), A., i, 23. 


and 
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Methyl-Aé-pentenylamine, and its deriv- 
atives (Vv. BRAUN and KOHLER), A., i, 
163. 

Methyl-4A5-pentenyleyanamide (Vv. 
Braun and K6u.er), A., i, 163. 

Methylpentosans in cereals and legumes 

(OsH1MA and Konno), A., i, 419. 
detection of (Oshima and Konpd), A., 
ii, 338. 

5-Methylphenazine, 3:7-diamino-, salts 
of (KEHRMANN and Ram»), A., i, 313. 

6-Methylphenazothionium, salts of, and 
their absorption spectra (KEHRMANN 
and Sanpoz), A., i, 126. 

10-Methylphencyazonium salts (KreHR- 
MANN and Sanpoz), A., i, 314. 

Methyl-8-phthalimidoethylaniline, and 
its methiodide (v. Braun, HErpEr, 
and Mijiuer), A., i, 270. 

1-Methylpiperidine-2- and -3-carboxylic 
acids, derivatives of (HEss and Lein- 
BRANDT), A., i, 402. 

1-Methyl-2-piperidylethyl ketone (Hxss 
and EIca#E.), A., i, 35. 

a-1-Methylpiperidyl-2-propyl 
See 1-Methyleonhydrine. 

4-Methyl1-1-isopropylcoumaran-2-one, 
and its derivatives and 1-bromo-, and 
1-hydroxy- (v. AUwErs and MULLER), 
A., i, 29. 

1-Methyl-3- isopropylceyc/opentane, 2- 
amino-, and its derivatives(WALLACH), 
A., i, 429. 

Methy]isopropyl-A*-cyclopenten-2-one. 
See Pulegenone. 

Methyl-a-pyran, formation of, from 
mannitol (WINDAUS and Tomic H), 
A., i, 545. 

5-Methylpyrazole-4-carboxyanilide 
(Darns and HareGeEr), A., i, 238. 

5-Methylpyrazole-4-carboxylic acid, 
ethyl ester (Darns and HARGER), A., 
i, 239. 

5-Methylpyrazole-4-carboxy-o-phenetid- 
ide, and its aa (Dans 
and HarcEr), A., i, 238. 

2-Methylpyridine-3:4- dicarboxylic acid, 
and its anhydride (MumMM and Hin- 
EKE), A., i, 184. 

2- and 6-Methylpyridine- -3:4:6-tricarb- 
oxylic acids (Mumm and HiNeExke), 
A., i, 184. 

Methyltetragalactoside (CUNNINGHAM), 
T., 606; A., i, 374. 

Methyltetraglucoside 
T., 606; A., i, 374. 

1-Methyl-ac-tetrahydro-a-naphthol (v. 
Auwenks), A., ii, 343. 

4. Methy1-5:6:7:8-tetrahydro-a-naphthyl- 
dimethylamine, 4-hydroxy-, and its 
picrate (v. Braun, ARKUSZEWSKI, and 
Kon er), A., i, 258. 


alcohol. 


(CUNNINGHAM), 
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1-Methyltetrahydropyridinecarboxylic 
acids, synthesis of, and their deriv. 
atives (Hess and LEIBBRANDT), A., i, 
401. 

2-Methyltetrahydrotsoquinoline ethiod- 
ide (V. Braun and K@6uLer), A,, i, 
186, 

ar 5 mas a DSON, CHERNOFF, 
and WueErry), A., i, 335. 

Methylthiocarbimide, equilibrium of 
methyl thiocyanate and (GILLIs), A,, 
i, 157. 

a-and 8-Methylthioglucosides, and their 
tetra-acetates (SUHNEIDER, Serr, and 
STIEHLER), A., i, 253. 

6-Methylthiol-8-naphthol, and 1:5- 
dibromo- (ZINCKE and DERESER), A., 
i, 221. 

Methyltoluidines, catalytic wore 
of (MAILHE and DE Gopoy), A., i, 218. 

wwe’ (CUNNINGHAM), T., 
607 ; A.. i, 374. 

1:2-(1’- Mcthyitrimethylene)-bensinin- 
am, andits picrate (BISTRZYCKI and 
Scumutz), A., i, 452. 

5-Methyl-1:7-trimethylenedioxindole- 
8-carboxylic acid, ethyl ester (Mar- 
TINET), A., i, 351. 

5-Methyl-1:7-trimethyleneisatin, and 
its derivatives (MARTINET), A., i, 351. 

8-Methyl-A8-undecene (Brooks and 
Humpurey), A., i,°288. 

Mica, adsorption of gases by (Lanc- 
MUIR), A., ii, 430. 

Micosterol, C39H,,03, from Elaphomyces 
hirtus (IssoGuio), A., i, 476. 

Micro-balance, use of, in absolute deter- 
minations of mass (KRAMER), A., ii, 15. 

Microbes (micro-organisms), influence of 
dicyanodiamide on the growth of 
(Mouuer), A., i, 469. 

Microchemical notes (TUNMANN), A., il, 
453. 

Micro-organisms. Sve Microbes. 

Milk, constituents of (OsBoRNE, WAKE- 

MAN, LEAVENWORTH, and NOLAN), 
A., i, 203. 

relation of proteins in diet to the pro- 
duction . (Hart, Humpnrey, and 
Smith), A., i, 465. 

cholesterol in (DENIS and Minor), A., 
i, 561. 

filtration of enzymes of (Piccarp and 
RisinG), A., 1, 466. 

effect of phosphorus metabolism on 
the secretion of the fat of (MEIGs 
and BLATHERWICK), A., i, 276. 

water-soluble vitamine in (OSBORNE, 
MENDEL, Ferry, and WAKEMAN), 
A., i, 360. 

cows’, antiscorbutic value of (CHICK, 

Hug, and SKELToN), A., i, 360. 


Liod- 


an 
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Milk, cows’, effect of heat on citric acid 
in, and its estimation (SoMMER 
and Harr), A., i, 465. 
protems of (OsBoRNE, WAKEMAN, 
LEAVENWORTH, and No.ay), A., 
i, 141. 
human, caseinogen from (BosworRTH 
and Graurn), A., i, 417. 
sour, free lactic acid in (VAN SLYKE 
and BAKEr), A., i, 417. 
reaction of (SzILI), A., i, 203. 
detection of sucrose in (Euspon), A., 
ii, 412. 
estimation of chlorine in (Sirot and 
Joret), A., ii, 237. 
estimation of lactose in (FoLIn and 
Denis), A., ii, 208. 
estimation of lactose in, colorimetric- 
ally (Pactnri and RussE.1), A., ii, 
277. 
Minerals, from Black Lake area, Que- 
bec (PorIrEVIN and GRAHAM), A., 
ii, 325. 
containing gold, from the Cote d'Ivoire 
(Roux), A., ii, 203. 
from Moravia and Austrian Silesia 
(KRETSCHMER), A., ii, 171. 
from the Tatra Mountains (PAWLICA), 
A,, ii, 80. 
hydrothermal formation of (MULLER 
and KoENIGSBERGER), A., ii, 402. 
magnetic properties of (Srurzer, 
Gross, and BoRNEMANN), A., ii, 
216. 
amorphous (RocErs), A., ii, 121. 
radioactive. See Radioactive minerals. 
Mineralogy, old and new (Miers), T., 
363; A., ii, 235. 
Mirabilite from Michigan (Prcn), A., 
ii, 120. 
Molasses, nitrogenous pigments of 
(FrrepRicH; STaNnér), A., i, 157. 
Molecular association of compounds of 
carbon, hydrogen and oxygen (Jo- 
RISSEN), A., ii, 8. 
attraction (Mriuts), A., ii, 7. 
theory of (AnroNoFF), A., ii, 437. 
frequency, relation of, to molecular 
number (ALLEN), A., ii, 163, 191, 
225. 
numbers (ALLEN), T., 389; A., ii, 220. 
relation of, to molecular frequency 
(ALLEN), A., ii, 168, 191, 225. 
surface energy of liquids, effect of 
temperature on (JAEGER), A., ii, 
3 


weights. See Weights, molecular. 
Molybdenum. are spectrum of (PuHL- 
MANN), A., ii, 142. 
electrolytic potential of, and its elec- 
trolytic estimation (WoLF), A., ii, 
350, 
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Molybdenum compounds, analysis of, by 
volatilisation in carbon tetrachloride 
vapour (JANNASCH and Lavsi), A., 
459. 

Molybdie acid, recovery of, after esti- 
mation of phosphoric acid (LYNAs), 
A., ii, 365. 

Molybdenum organic compounds (Mon- 
TEQUI Diaz DE PLAza), A., i, 249. 
Molybdenum estimation and separa- 

tion :— 

estimation of (BINDER ; STREBINGER), 
A., ii, 244, 

estimation of, in ilsemannite (YAN- 
CEY), A., ii, 372. 

separation of copper and (HOEPFNER 
and BINDER), A., ii, 372. 

Morindone, and its constitution and de- 

rivatives (SIMONSEN), T., 766; A., i, 

542, 

Morphine, calcium derivative (RAKSHIT), 

T., 470; A., i, 350. 

estimation of, in opium in presence of 
codeine (ANNETT and Srineu), A., 
ii, 279. 

Morphine alkaloids, constitution of 
(KAUFMANN and Dirst), A., i, 
122. 

preparation of compounds of diallyl- 
barbituric acid and (Socrrry oF 
CHEMICAL INDUSTRY IN BASLE), 
A., i, 271. 

Morphol. See Phenanthrene, 

hydroxy-. 

Moulds, formation of soluble starch and 

of proteins by (Boas), A., i, 330. 
Mowragenic acid, and its sodium salt 
(Sprecet and Meyer), A., i, 302. 

Mowrageninic acid (SPircGEL and Mry- 
ER), A., i, 302. 

Mowric acid, nitro-derivatives of (SprE- 
GEL and MEYER), A., i, 303. 

Mowrin, composition of (SpreceL and 
MEYER), A., i, 302. 

Mucins (LEVENE and LoéprEz-SuAREz), 
A., i, 554. 

Mucoids (LEVENE and Léprez-SvAREz), 
A., i, 554. 

Muconiec acid, excretion of, from the 
animal body (Mort), A., i, 466. 

Mucor boulard, acids produced by 
(BETTINGER and DELAVALLE), A., 1, 
330. 

Mucosin (Levene and Ldépez-SuAreEz), 
A., i, 554. 

Mulberry, carbohydrates in leaves of 
(Kawase), A., i, 476. 

Mullanite (SHANNON), A., ii, 117. 

Multiple proportions, law of (BALA- 

REFF), A., ii, 15. 
lecture experiments to demonstrate 
(Emicn), A., ii, 228, 


3:4-di- 
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Muscle, creatine in, in degeneration 
(CaTHCART, HENDERSON, and 


Paton), A., i, 279. 

guanidine content of, after removal of 
parathyroids (HENDERSON), A., i, 
279. 


imbibition of water by, especially in 
presence of caffeine (BELAK), A., i, 
89 


reactivation of yeast by extracts of 
(Meyenrnor), A., i, 242. 
reaction of, during work (GoLD- 
BERGER), A., i, 203. 
smooth, action of opium alkaloids on 
(Macnt), A., i, 418. 
Mustard oils. See Allylthiocarbimide 
and Thiocarbimides. 
Myrtle. See Vaccinius myrtillus. 


N. 


Naphthalene, heat of combustion of 
(SWIENTOSLAWSKI), A., ii, 32. 
Naphthalene, §-chlorothiol-derivatives 
(ZINCKE and EIsMAYER), A., i, 386. 
Naphthalene-1-azo-aa-dibenzoyl-8-Ac- 
propenyl ether, 4-amino-, benzoyl de- 
rivative (Dimrorn, LEICHTLIN, and 
FRIEDEMANN), A., i, 129. 
Naphthalene-1l-azo-y-nitropheny! ether, 
4-amino-, benzoyl derivative (Dim- 
ROTH, LEICHTLIN, and FRIEDEMANN), 
A., i, 129. 
Naphthalene-1-azopentamethylphenyl 
ether, 4-amino-, 
(DimrotuH, LEICHTLIN, and FRIEDE- 
MANN), A., i, 129. 
Naphthalene-1-diazonium 


(DimrorH, LEICHTLIN, and FRIEDE- 
MANN), A., i, 129. 


Naphthalenedicarboxylic acid, 1:5-di- | 


hydroxy- (v. HEMMELMAYR), A., i, 
227. 
Naphthalene-8-sulphonamide, 
(KaucuEr), A., i, 433. 
a-Naphthalenesulphonylhistidine, 
its naphthalenesulphonate (BAUMANN 
and INGVALDSEN), A., i, 455. 


2:1-Naphthalenesulphonylide(ANscuiTz | 


and Maxim), A., i, 426. 
Naphthanthroxanic acid (MAYER and 
OpPENHEIMER), A., i, 339. 
7:12-Naphthaphenoxazine, amino-de- 
rivatives, absorption spectra of (KEHR- 
MANN and Sanpoz), A., ii, 344. 
Naphthaquinones, bromohydroxy- 
(WHEELER and Epwarps), A., i, 75. 
o-2-Naphthaquinonylaminobenzoic 


acid, and its silver salt (LESNIANSKI), | 


A., i, 405, 


benzoyl derivative | 


| 8-Naphthol-6-sulphonanilide 
hydroxide, | 
4-amino-, benzoyl derivative, salts of | 


@-cyano- | 
. | 2-Naphthol-l-sulphonyl chloride (AN- 
and | 
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1:8-Naphthasultam, amino- and nitro. 
derivatives of (ZINCKE and Scnip- 
MANN), A., i, 550. 

1:8-Naphthasultam-4-quinone, 2:2:3:3-. 
tetrachloro-, hydrolysis of (ZINCKE 
and ScotrRMANN), A., i, 550. 

a-Naphthisatoic acid. See Naphthyl- 
B-glyoxylic acid, a-amino-. 

a- and §-Naphthoic acid, ammonium 
salts (McMaster and Wricu7), A., 
i, 263. 

2-Naphthoic acid, 3-chloro-, methyl ester 
(ULLMANN and Doortson), A., i, 191. 

a-Naphthoicsulphinide, and its sodium 
saltand methyl derivative (KALCHER), 
A., i, 433. 

8-Naphthol, ultrafiltration of super. 
saturated solutions of (BERCZELLER), 
A., ii, 100. 

8-Naphthol, 8-amino-, benzoy] derivative, 

and its chloro- and nitro-deriva- 
tives (BADISCHE ANILIN- & Sopa- 
FapRIk), A., i, 273. 

6-thiol-, and its diacetate (ZINCKE and 
DERESER), A., i, 220. 

Naphthols, effect of water on the action 
of aluminium with (SELIGMAN and 
WILLIAMS), A., i, 333. 

8-Naphthol 6-methyl sulphide. See 
6-Methylthiol-8 naphthol. 

8-Naphtholmethyl-6-sulphone and 
-sulphoxide (ZINcCKE and DERrEsEr), 
A., i, 221. 

a-Naphtholphthalein, preparation of 
(WERNER), T., 20; A., i, 117. 

B-Naphthol-6-sulphinic acid (ZINCKE 
and DEREsER), A., i, 221. 

(ZINCKE 
and DereEser), A., i, 221. 

a-Naphthol-4- and -5-sulphonic acids, 
ammonium. salts (McMaster and 
Wricut), A., i, 263. 

Naphtholsulphonic acids, hydroxy- 
amino-, acetyl and naphthoyl deriva- 
tives of (CHEMISCHE FABRIK GRrIES- 
HEIM-ELEKTRON), A., i, 222. 


scHUTz and Maxtm), A., i, 426. 
Naphthisooxadiazole, and its oxide, 
nitro-derivatives (GREEN and Rowe), 
Z., 71; A... i, 196. 
B-Naphthoxadiazole-4-sulphonic acid, 
photolytic and photodynamic action 
of (KéceL), A., i, 515. 
a-Naphthoxide, sodium, relative activity 
of alkyl iodides with, in methyl 
alcohol (Cox), T., 821. P 
a- and 8-Naphthoxides, sodium, relative 
activities of alkyl iodides with (Cox), 
T., 666; A., ii, 356. : 
a-Naphthoxindole (MartINeET), A., |, 
306. 
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thiocyanate, 1-chloro- 


B-Naphthyl 
ISMAYER), A., i, 


(ZINCKE and 
387. 
a- and 8-Naphthyl sulphites (BADISCHE 
AniLin- & Sopa-Fasrin), A., i, 297. 
Naphthylacetic acids (MAYER and Op- 
PENHEIMER), A., i, 339. 
B-Naphthy] acetony] sulphide, 1-chloro-, 
and its hydrazone (ZINCKE and 


— 


EIsMAYER), A., i, 387. 


a-Naphthylamine hydrogen arsenate 
(Buon and OGILVIE), A., i, 461 
B-Naphthylamine, sulphonation of 


(GREEN and VAKIL), T., 35; A., i, 
110. 

a-Naphthylamine-4-sulphonic 
ammonium salt (McMASTER 
Wricat), A., i, 263. 

a-Naphthylamino-glyoxylic acids, ethyl 
ester dichlorophenylhydrazones (BU- 
Low and Huss), A., i, 43. 

8-Naphthyl 2-amino-a-naphthyl sulph- 
ide, 1-chloro-, and its derivatives 
(ZINCKE and EIsMAYER), A., i, 387. 

o-a-Naphthylbenzoic acid (ScHAAR- 
SCHMIDT and GEORGEACOPOL), A., i, 
434. 

l-a- and -8-Naphthyl-4-benzylmethyl- 
pyrazolones, and their derivatives (v. 
KonEK and MITTERHAUSER), A., i, 
408. 

d-a-Naphthylearbamidopropionic 
(West), A., i, 311. 

Naphthyl 2:4-di-1’-chloro-8-naphthyl 
disulphide, l-amino-, and its acetyl 
derivative (ZINCKE and EIsMAYER), 
A., i, 387. 

3:2-Naphthylenesulphonylide-1:6:7:1’:- 
6’:7’-hexasulphonic acid, and its sod- 
ium salt (ANscHitz and Maxt), 
A., i, 426. 

Naphthyl-8-glyoxylic acid, a-amino-, 
and its salts (MARTINET), A., i, 345. 
8-Naphthylguanidine (AkNpt and RoskE- 

NAU), A., i, 40. 

8-Naphthyl 2- and 4-hydroxy-a-naph- 
thyl sulphides, 1-chloro-, and their 
acetyl derivatives (ZincKE and EIs- 
MAYER), A., i, 387. 

a- and £8-Naphthylidides, 1-chloro- 
(ZINCKE and EIsMAYER), A., i, 387. 
d- and dl-a-Naphthylmethylhydantoin 

(West), A., i, 311. 
1-8-Naphthyl-3-methyl-4-isopropyl-5- 
pyrazone, and its picrate (v. KonEK 
and MIrrERHAUSER), A., i, 408. 
1-8-Naphthy1-3-methyl-5-pyrazolidone 
(v. KonEK and MITTERHAUSER), A., 
i, 408. 

8-Naphthylsulphinic acid, 1-chloro-, and 
its methyl ester (ZriNcKE and EIs- 
MAYER), A., i, 386, 


acid, 
and 


acid 


B-Naphthylsulphinous acid, 1-chloro-, 
metbyl ester (ZINCKE and EISMAYER), 
A., i, 386. 

a- and f-Naphthyl thienyl ketones 
(THomAs and CoupErc), A., i, 401. 
8-Naphthylthiolamine, 1-chloro-, and its 
benzylidene derivative (ZinckE and 

EIsMAYER), A., i, 386. 
8-Naphthylthiolanilide, 1-chloro- 
(ZINCKE and E1smMAYER), A., i, 386. 

8-Naphthylthiolmethyl-amine and -im- 
ine, l-chloro- (ZINCKE and EIs- 
MAYER), A., i, 386. 

B-Naphthylthiolmethyl methyl ketone. 
See 8-Naphthy] acetonyl sulphide. 

B-Naphthylthiosulphoxylic acid, and 
its sodium salt (WHITE), T., 608; 
A., i, 387. 

a-Naphthyltrimethylammonium bromide 
(v. Braun, HEIDER, and MULLER), 
A., i, 271. 

Narcosis, respiration of oxygen during 
(v. IssEKuTzZ), A., i, 462 

Narcotics, influence of temperature on 

the activity of (UNGER), A., i, 515. 
effect of temperature on the capillary 
activity of (v. IsszkuTz), A., i, 467. 
precipitation of proteins by (MEYER- 
HOF), A., i, 330 
action of potassium cyanide and, on 
water-fleas (BUYTENDYK), A., i, 
468. 

Narcotine, potassium and sodium de- 
rivatives (RaksuIr), T., 467; A., i, 
350. 

Nebulium, atomic weight of (NIcHoL- 
son), A., ii, 182. 

Neon, compressibility and dilatability 

of (Lepuc), A., ii, 155. 
vapour pressure of (CArH and ONNEs), 
A., ii, 291. 

Nephelite, constitution of (TuucuTT), 
A., ii, 449. 

Nervous system, central, carbohydrate 
and nitrogenous metabolism in 
(HrrscuBere and WINTERSTEIN ; 
HrrscuBere), A., ii, 416. 

metabolism of sugar in (HIRscH- 
BERG and WINTERSTEIN), A., i, 
52. 

Nessler solution, utilisation of residues 
of (CLIFFoRD), A., ii, 314. 

Neutralisation, conductivity minimum 
in (TREADWELL), A., ii, 288. 

Neutral salt action in catalysis (HAR- 

NED), A., ii, 436. 
Nickel, arc spectrum of (PAULSON), 
A., ii, 89. 
electrochemical behaviour of (Smits 
and pg Bruyn), A., ii, 54, 
colloidal, preparation of (KELBER), 
&., i, 19 
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Nickel alloys with copper, i." of 
(Gorpon and Smita), A., ii, 183. 
with iron, electrolytic deposition of 
(KREMANN and BreymessEr), A., 

ii, 57. 

Nickel bases (nickelammines), salts of, 
with organic acids (EpHkaIm and 
RosENBERG), A., i, 390. 

Nickel hydroxide, solubility of, in 

water (ALMKvisT), A., ii, 320. 
oxide, mixed crystals of, with other 
metallic oxides (HEDVALL), A., ii, 
320. 
Nickel detection, 
separation :— 
detection of (AGREsTINI), A., ii, 455. 
estimation of, with a-benzildioxime 
(SrREBINGER)), A., ii, 243. 
estimation and separation of (CArR- 
NoT), A., ii, 133. 

Nicotiana suaveolens, 
(Perrie), A., i, 420. 

Nicotine, extraction of, from aqueous 
solutions (DANGELMAJER), A., ii, 
340. 

Nicotinic acid, derivatives of (WINTER- 

STEIN and WEINHAGEN), A., i, re 
phosphotungstate (Dru MMOND), A “y 
i, 337. 

Niton (radium emanation), measurement 
of, in the atmosphere (OLvsic), A., ii, 
420. 

Nitrates and Nitric acid. 
Nitrogen. 

Nitrides, Om of (VourNASOs), 

A4., Hi, 76. 
Mn te 3 decomposition of (Hircn), 
A., ii, 398. 

Nitrification, effect of oxygen and 
carbon dioxide on (PLUMMER), A., i 
90. 

Nitrile, C,,H,,O.N;, from  di-p- 
phenetylthiocarbamide, lead carbon- 
ate, alcohol eg potassium cyanate 
(RevtTer), A., i, 496. 

Nitriles, dynamics of the formation of 

(KREMANN and WENzING), A., ii, 
72. 
catalytic preparation of ye 
MAILHE and DE Gopon), A., i, 
105. 
from primary amines ey 
and DE Gopon), A., i, 256. 
preparation of, from secondary and 
tertiary amines (MAILHE), A., i, 336. 
preparation of from acid chlorides 
(MarLue), A., i, 532. 
aromatic, catalytic preparation of 
(MaituHeE), A., i, 68, 389. 
conversion of, into esters (SPIEGEL 
and Szyptowsky), A., i, 216; 
(PFEIFFER), A., i, 389. 


estimation and 


nicotine in 


See under 
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Nitrilotriacetic acid, copper salts 
(DuBsky and SpritzMaNy), A ~ i, 
102. 

azide and hydrazide of, and their 
derivatives (Currivus and Hor- 
MANN), A., i, 295. 
Nitrites. See under Nitrogen. 
Nitroamines, action of o-chlorobenz- 
aldehyde on (MAyER and Srery), 
A, Oe 
Nitro compounds, aromatic (Grva), A., 
i, 552. 
reaction for (OLIVIER), A., i, 215. 

Nitrogen, constitution and rotatory 
power of (SOMMERFELD), A., ii, 
89. 

valency of (WENGEL), A., ii, 17. 
active (Strutr), T., 200; A., ii, 
195. 
scattering of light in (Born), A 
281. 
mobility of ions in (YEN 
212. 
quinquevalent, stereochemistry of 
(Komatsu), A., i, 426. 
effect of hydrogen chloride on the 
equilibrium of hydrogen and (Lup- 
LAM), A., ii, 67. 
distribution of, in soils (Morrow and 
Ferzer), A., i, 248. 
— en trichloride, preparation of 
(Ral), A., ii, 310. 
oxides, reduction of, to —. 
(GuYE and Scunerper), A ~ 
310. 
dioxide (nitric oxide). coefficient of 
magnetisation of (BAUER, WEIss, 
and Piccarp), A., ii, 387. 
velocity of oxidation of (BopEn- 
—_ Briner, and Frrpéri), 
A., ii, 302. 
Nitric acid, electrolytic preparation of 
(Taytor, Capps, and CooLrpce), 
A., ii, 196. 
reduction of (GENELIN), A., ii, 437. 
estimation of, colorimetrically, with 
diphenylamine-sulphuric —_ acid 
(TittmMANs), A., ii, 128. 
apparatus for estimation of, by 
the Schulze-Tiemann method 
(Levens), A., ii, 240. 
Nitrates. optical investigations on the 
constitution of (SCHAEFER), A., 
ji, 254. 
reflection spectra of (ScHAEFER and 
ScHuUBERT), A., ii, 282. 
action of sunlight on 
A., i, 365. 
assimilation of (Baupiscn), A., i, 
474. 
detection of, in water (Escaicn), 
A., ii, 273. 


= 4 


), A., ii, 


(Moone), 
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Nitrogen :— 
Nitrates, estimation of (STRECKER), 


A., ii, 332. 
estimation of, gasometrically(HILL), 
A., ii, 240. 
estimation of, in presence of 
nitrites (OELSNER), A., ii, 405. 
Nitrites, formation of, from nitrates 
in sunlight, and their assimila- 
tion by green leaves (Moore), 
A,, i, 365. 
assimilation of (BAupiscn), A., i, 
estimation of (StrEcKER), A., ii, 
332 ; (DIENERT), A., ii, 370. 
estimation of minute quantities of, 
in presence of hydrogen per- 
oxide (QuUARTAROLI), A., _ ii, 
452. 
estimation of, in presence of nitrates 
(OELSNER), A., ii, 405. 

Nitrogen organic compounds, influence 
of structure on the ammonification of, 
in soils (Mtyaxkez), A., i, 91. 

Nitrogen estimation :— 

estimation of, by ee s method 
(Britt and Accaoi i), A., ii, 172; 
(Satm and PraGER), A., ii, 173; 
(VILLIERS and Moreavu-TALon), 
A., ii, 331. 

estimation of, by the Kjeldahl-Gun- 
ning method (DoWELL and FRIEDE- 
MAN), A., ii, 369. 

estimation ‘of, in urine, by gry 8 
method (C. and M. OzHMg), A 
452. 

estimation of, by the micro-Kjeldahl 
method (KRAEMER), A., ii, 331. 

estimation of, microchemically (SJor- 
LEMA and Hesserscuy), A., ii, 
127; (Bane), A., ii, 369. 

estimation of, in bacteria (BRADLEY 
and Nicuots), A., i, 281. 

estimation of various forms of, in 
beef (THRUN and TrowBRIDGE), 
A., i, 324. 

estimation of, in blood (DoNALD; 
OxapaA), A., ii, 127; (SJOLLEMA 
and Hersserscuy), A., ii, 128. 

estimation of, in calcium cyanamide 
(Turkus), A., ii, 127. 

estimation of, in explosives (Oppo), 
A., ii, 48. 

estimation of, in rain and 
(Peck), A., i, 96. 

estimation of, in soil extracts and 
physiological fluids (DAvisson), 
A., ii, 370. 

estimation of, in urea, gasometrically 
(Renaup), A., ii, 405. 

estimation of, in n presence of mercury 
(Francois), A wy ty, BED 


show 
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Nitrogen estimation :— 
amino-, formation of foam during the 
estimation of, by van Slyke’s 
method (MITCHELL and EcksrEIN), 
A., ii, 173. 
non-protein, estimation of, in blood 
(GREENWALD), A., ii, 239. 
residual, estimation of, microchemic- 
ally (BANG), A., ii, 273. 
estimation of, in  blood-serum 
(FiscHer), A., ii, 452. 
Nitrometer, method of working with 
(KAESBOHRER), A., ii, 273. 
Nitrosyl bromide, synthesis of (MoLEs), 
A., ii, 230. 
velocity of formation of (TRAUTz 
and DaLat), A., ii, 162. 


N-n-Nonoylearbazole (Corisarow), T., 
818. 


Norcamphor, synthesis of (HINTIKKA 
and Komppa), A., i, 543. 

Norcocaine, cyano- (v. Braun and 
MULLER), A., i, 234. 

Norecgonidine, and its ethyl ester, and 
their salts and derivatives (v. BRAUN 
and MU.uueEr), A., i, 234. 

Novocaine, detection of (SANCHEZ), A., 
ii, 340. 

Nucleic acid, preparation of, from 
lymph (NAKASAKO), A., i, 274. 
preparation and analysis of (CHAP- 

MAN), A., i, 354. 
metabolism. See Metabolism. 

Nucleic —, constitution of (FEUL- 
GEN), A 85, 413. 

prepar ation’ of from plants (CLARKE 
and ScHRYVER), A., i, 130. 

estimatian of purine bases in (FEUL- 
GEN), A., ii, 464. 

Nutrition and diet (MENDEL and 
OspoRNE), A., i, 277; (OsBORNE, 
MENDEL, FERRY, and WAKEMAN), 
A., i, 323. 

experiments on (MAIGNON ; 
A., i, 416 

effect of inorganic sulphates in 
(DANIELS and Rion), A., i, 559. 


AMAR), 


0. 
Oats, manurial experiments on the growth 
of (HILTNER and Korrr), A., i, 150. 
Obituary notices :— 
Clayton Beadle, T., 306.. 
Arthur Joseph Brearley, T., 300. 
Bertram Haward Buttle, T., 300. 
Norman Phillips Campbell, T., 302. 
Alexander Macomb Chance, T., 307. 
John Joseph Eastick, T., 309. 
Edward William Lanchester Foxell, 
T., 303. 
Ernest George Hill, T., 310. 
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Obituary notices :— 
George Thomas Holloway, T., 313. 
Maurice Kemp-Welch, T., 303. 
Herbert King, T., 304. 
Edmund Albert Letts, T., 314. 
Peter MacEwan, T., 316. 
Ludwig Mond, T., 318. 
Benjamin Horatio Paul, T., 334. 
Leonard Ison Pitt, T., 305. 
Rufus Daniel Pullar, 'T’., 336. 
William James Russell, T., 339. 
Francis Sutton, T., 350. 
William Henry Symons, T., 354. 
Arthur Edwin Tate, T., 306. 
Thomas Tyrer, T., 355. 
Reginald Cowdell Woodcock, T., 358. 
Philip John Worsley, T., 360. 
Octahydroindole. See Perhydroindole. 
Octamethyl digalactose (CUNNINGHAM), 
T., 601; A., i, 374. 
Octamethylnorscoparin 
Trrino), A., i, 504. 
n-Octane, heat of combustion of (La- 
GERLOF), A., ii, 62. 
isoOctene. See (-Methyl-A«-heptene. 
Ac-Octenylarsinic acid, 8-bromo- (Far- 
BENFABRIKEN VORM. F. BAYER & 
Co.), A., i, 257. 
Octinenebromoarsinic acid. See Ac- 
Octenylarsinic acid, B-bromo-. 
Odour, influence of solubility on (Back- 
MAN), A., i, 88. 
Cdema, biochemistry of (Frrc1), A., i, 
280. 
Oils, occurrence of carotin in (GrLL), A., 
i, 476. 
hydrolysis of, by ricinus lipase (Ta- 
NAKA), A., i, 354. 
estimation of the iodine number of 
(KELBER and RHEINHEIMER), A., ii, 


(Herzig and 


87. 
drying (MorrELL), T., 111; A., i, 
98, 372. 
essential. See Oils, vegetable. 
ethereal. See Oils, vegetable. 
light, absorption of benzene by (H. 8S. 
and M. D. Davis), A., ii, 411. 
vegetable, constituents of (SEMMLER 
and Liao), A., i, 25; (SEMMLER, 
Jonas, and OELSNER; SEMMLER, 
Jonas, and Roeniscn), A., i, 
118; (SemMLER, JONAS, and 
RicuTEr), A., i, 301. 
and terpenes (WALLACH), A., i, 
428; (WALLACH, WALTER, and 
Wotrr), A., i, 4839; (WALLACaH, 
Grote, HALLSTEIN, JESSEN, and 
Woopman), A., i, 440; (WaL- 
LACH, GERHARDT, and JESSEN), 
A., i, 442; (WaALLacH and 
STANDACHER), A., i, 444 ; (WAL- 
LACH and PELIKAN), A., i, 445. 
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QOil-water emulsions, stability of, in 
constricted tubes (SCHLAEPFER), T., 
522; A., ii, 260 ; (HALL), A., ii, 10. 

Oleander, glucosides in the leaves of 
(Srravs), A., i, 368. 

Oleandrin (STRAUB), A., i, 368. 

Olefines, action of sulphuric acid on 
(Brooks and HumpHrey), A.,, i, 286. 

Oleic acid, nephelometric value of 

(CsonKA), A., ii, 277. 

cerous salt (MorRELL), T., 117; A., i, 
98. 

and its potassium salt, molecular con- 
dition of, in alcoholic solution 
(Larne), T., 435; A., i, 289, 

sodium salt, absorption of hydrogen 
by (AnpERSON and Karz), A., ii, 
128. 

Oleum. See Sulphuric acid, fuming, 
under Sulphur. 

Olive oil, influence of carbon monoxide 
on the rate of absorption of hydrogen 
by (MAXTED), A., il, 72. 

Odcytase, properties and composition of 
(CLARK), A., i, 463, 

Opal, fibrous (MERRILL), A., ii, 323. 

Opium, estimation of morphine in, in 
presence of codeine (ANNETT and 
SINGH), A., ii, 279. 

Opium alkaloids, chemical structure and 

physiological action of (Macur), 
A., i, 418, 515. 
micro-analysis of (VAN ITALLIE and 
VAN TOORENBURG), A., ii, 140. 
Optical activity and position isomerism 
(CoHEN and DE PENNINGTON), T., 
57; A., ii, 93. 
and refraction of liquid crystals 
(Stumpr), A., ii, 209. 
inversion, Walden’s (SENTER and 
TucKER), T., 140; A., i, 166; 
(SENTER, Drew, and Marty), T., 
151; A., i, 166; (CLouven), T., 
526; A., ii, 255. 
properties of disperse systems (Lir- 
SCHITZ), A., ii, 181; (LiFscHitTz 
and Branpt), A., ii, 253. 
rotatory power of isotropic and aniso- 
tropic liquids (Born), A., ii, 283. 

Optically-active compounds, rotatory 
power and chemical constitution of 
(CLoven), T., 526; A., ii, 255. 

Organic compounds, nomenclature of 

(PATTERSON and CurRAN), A., i, 97. 

relation of the configuration of, to 
their physical and chemical proper- 
ties (MICHAEL), A., i, 249. 

photosynthesis of, from inorganic 
compounds (Moore and WEBSTER), 
A., li, 211. 

association of, in benzene and alcohol 
solution (INNEs),T., 410; A., ii, 219. 
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Organic compounds, combustion of 
(LEVENE and Breper), A., ii, 
130. 

oxidation of, by chromic acid (WIN- 
paus), A., ii, 22. 

additive compounds of potassium 


hydroxide with (DEHN and MeEr- | 


LING), A., i, 67. 

action of sulphur on (SzPERL ; SzPERL 
and Wuierusz-Kowatsk!), A., i, 
492. 


aromatic, condensations with (MEYER | 


and HorMany), A., i, 66. 

catalytic reduction of, with plati- 
num (WILLSTATTER and JAQUET), 
A., i, 391. 


action of aromatic alcohols with, in | 
presence of aluminium chloride | 


(Huston and FriepEMANN), A., 
i, 299. 


crystalline, relation between the | 
optical and geometrical constants of | 


(WueErry), A., ii, 259. 

halogenated, ,catalytic reduction of 
(ROSENMUND and ZETzscHE), A., i, 
339. 

antiseptic properties of (KLIGLER), A., 
i, 469. 

destruction of, in urine (CoRDIER), 
A., ii, 204. 

microchemical analysis of (DuBsky), 
A., ii, 130. 

estimation of iodine in (Tarval), A., 
ii, 203. 


Organic haloids, hydrolysis of, by water | 


in presence of metals (DovuGurty), A., 
i, 57. 
Organic matter, method for destruction 
of (DurET), A., ii, 335. 
Organism, animal, decomposition of 
aliphatic acids in (LENK), A., i, 
281. 
fixation of alkaloids in the (VAN 
LEEUWEN), A., i, 463. 
presence of a co-ferment of zymase 
in (MryYERHOF), A., i, 464. 
Organs, fixation of metals by extracts of 
(REBELLO-ALVES and _ BENEDI- 
CENTI), A., i, 323. 
constituents of alcoholic extracts of, 
which are active as antigens (SIL- 
BERSTEIN), A., i, 464. 
animal, estimation and distribution of 
bromine in (AUTENRIETH), A., ii, 
238. 
Osmium efroxide, reduction of, by 
hydrogen chloride (MILBAUVER), 
A., ii, 202. 
compounds of, with alkali hydr- 
oxides (TSCHUGAEY), A., ii, 322. 
Osmium, detection of (TscHUGAEY), A., 
ii, 335. 
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Osmosis of colloidal solutions (OstT- 
WALD), A., ii, 391. 
electrical. See Electrical osmosis. 
Osmotic pressure, measurement of, in 
plant cells (HOFLER), A., i, 283. 
kinetic theory of (PoRTER), A., ii, 64 ; 
(JAGER), A., ii, 187. 
in relation to the constitution of water 
(BousFIELp), A., ii, 64. 
of gelatin solutions (Logs), A., i, 
510. 
of salt solutions (Guosu), T., 707 ; 
A,, ii, 392. 
with chemically inert membranes 
(BicELow and Rosrinson), A., ii, 
156, 187. 

Osmotic systems, mechanism of (TINK- 
Ek), A., ii, 63. 

Ovalbumin. See under Albumin. 

isoOxadiazoles, and their oxides, nitro- 
derivatives of (GREEN and Rows), 

| 'T., 67; A., i, 127. 

| Oxalic acid, deposition of crystals of, 

from ethyl a-chloroacetoacetate (v. 
KonEK-NoRWALL), A., i, 289. 

magnesium salt, precipitation of 
(Astruc and Camo), A., ii, 275. 

complex rhodium salts of (JAEGER), 
A., i, 3. 

compound of selenium dioxide and 
(GASsMANN), A., i, 2. 

esters of (ApAms, WIRTH, and 
French), A., i, 165. 

ethyl ester, action of, on ethyl 
8-aminocrotonate, in presence of 
potassium ethoxide (WISLICENUS 
and ScH6.LLKoprF), A., i, 157. 

methy] ester, hydrolysis of, in presence 
of iodide and iodate (SKRABAL), 
A., &, @. 

estimation of, by the electrical con- 
ductivity method (Harnep and 
Larrp), A., ii, 412. 

separation of, from tartaric acid (Bav), 
A., ii, 412. 

Oxalotungstites. See under Tungsten. 

Oxalyl chloride, reactions of, with 
aromatic acids and with alcohols 
(ApAms, WirtH, and Frencw), A., i, 
165. 

N-Oxalylearbazole (Copisarow), T., 
819. 

Oxamide, formation of urea and of biuret 
from (WERNER and CARPENTER), T., 
694; A., i, 528. 

Oxidation in organic liquids (ABELous 
and Atoy), A., i, 150. 

Oximes, catalytic dehydration of 
(MAILHE and DE Gopon), A.,, i, 105. 
a-Oximino-acids, dissociation constants 

of (Hicks), T.. 554; A., i, 338. 

Oxindoles, hydroxy- (WanL), A., i, 236, 
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Oxosilane, and its polymeride (Srock, 
SomreskI, and WinTcGEN), A., ii, 111. 
Oxyberberine, preparation of (PERKIN), 


”? 
n- and iso-Oxyepiberberines, and their 
derivatives (PERKIN), T., 518; A., i, 
349. 

Oxydones (Loprz-Pérez), A., i, 88, 
417. 

Oxygen, preparation of, free from chlor- 
ine (CHEMISCHE FAsrRIK GRUNAU, 
LANDSHOFF & MEYER, FRANKE, and 
ScuMIepr), A., ii, 164. 

constitution and rotatory power of 
(SoMMERFELD), A., ii, 89. 
scattering of light in (Born), A., ii, 
281 
coefficient of magnetisation of (BAUER, 
WEIss, and Piccarp), A., i, 387. 
occlusion of, by metallic electrodes 
(HARDING and Snir), A., ii, 424. 
solubility of, in water (CosTg), A., ii, 
265. 
influence of tension of, on metabolism 
(GAARDER), A., i, 512. 
transmission of, by copper salts 
(JUsTIN-MUELLER), A., ii, 360. 
respiration of, during narcosis (v. Is- 
SEKUTZ), A., i, 462. 
Oxygen estimation :— 
estimation of, in blood (HENDERSON 
and SmirH), A., ii, 81; (VAN 
SLYKE), A., ii, 82. 
estimation of, in metabolism experi- 
ments, by Winkler’s method (Os- 
TERHOUT and Haas), A., ii, 24. 
Oxygen electrode. See Electrode. 
Oxyhemoglobin, ultra-violet absorption 
spectra of (MAsHIMo), A., ii, 91. 
2-Oxynaphthindole-3-carboxylic acid, 3- 
hydroxy-, esters of (MARTINET), A., i, 
306. 
e-Oxysantonin, and its phenylhydrazone 
(CusMANO), A., i, 434. 

Ozone, formation of, in the corona dis- 

charge (ANDEREGG), A., ii, 42. 

reaction of hydrogen peroxide with 
(RorHMUND and BuRGSTALLER), 
A., ii, 16. 


P. 


Palladium, catalytic action of, in pre- 
sence of mercury and mercuric oxide 
(PaaL and HarTMANN), A., ii, 
303. 

hydrosols, influence of metallic hydr- 
oxides on the catalytic-activity of 
(PaAAL and Harrmany), A., ii, 
357. 
Palmitic acid, nephelometric value of 
(CsonKA), A., ii, 277. 
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Palmitic acid, cerous salt (MoRRELL), 
T., 116; A., i, 98. 

N-Palmitylearbazole (Copisarow), T., 
819. 

Pancreas, composition and activity of 
different parts of (NELSON and Lone), 
A., i, 140. 

Panicum crus Galli, constituents of a 
salt from the ashes of (Lacrorx), A., 
i, 366. 

Panus stypticus, constituents of (ZELL- 
NER), A., i, 55. 

Paracetaldehyde, preparation of (So- 
cizT& CHIMIQUE DES USINES pv 
RuOne), A., i, 289. 

Paraffins. See Hydrocarbons. 

Paraffin ethers, preparation of (RoEssLER 
& HaAssLAcHER CHEMICAL Co.), A., 
i, 98. 

Paraffin wax, oxidation of (BERGMANN), 
A., i, 285; (AKTIEN-GESELLSCHAFT 
FUR MINERALOL INDUSTRIE VORM. 
FanTo & Co.), A., i, 333. 

Paramagnetism and the quantum theory 
(REICHE), A., ii, 185. 

Pathology, chemical studies in (HEnrz- 
FELD and KLINGER), A., i, 47, 241, 
357. 

Patina, artificial, deposition of, on 
copper (GROTIAN), A., ii, 233. 

Peas, preparation of legumin from (Ham- 

MARSTEN), A., i, 509. 

influence of metallic salts on the ger- 
mination of (MAQUENNE and De- 
moussy), A., i, 149. 

Pectin, and its derivatives, constitution 
of (v. FELLENBERG), A., i, 215. 

Pectolite from New Jersey (GLENN), A., 
ii, 121. 

Pellagra, constituents of diets which 
produce (McCoLtuM and Srmmonps), 
A., i, 53. ‘ 

Pelletierine, constitution of, and its iso- 
merides and derivatives (Hess and 
EIcHEL), A., i, 33, 404. 

Penta-acetyl-p-digallic acid. See 4- 
(3’:4':5’-Triacetoxy benzoyloxy)-3:5-di- 
acetoxy benzoic acid. 

Pentamethylenediamine (cadaverine) 
phosphotungstate (DkumMMonpD), A., i, 
336. 

Pentamminecobalt salts. See 
Cobalt. 

Pentane, mobility of ions in vapour of 
(YEN), A., ii, 213. 

Pentane, ade-tribromo- (v. Braun and 
KOHLER), A., i, 164. 

isoPentane, isochore for (WeEtss), A., ii, 
291. 

cycloPentanones, preparation of, from 
hexacyclic ketones (WALLACH, GER- 
HARDT, and JESSEN), A., i, 442. 


under 
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A*-Pentenyl bromide (v. Braun and 
KOHLER), A., i, 164. 
Pentose, estimation of, in urine (TEs- 
TONI), A., ii, 85. 
Peppermint oil, Japanese, constituents 
of (WaLBAUM), A., i, 302 
Pepsin, action of (RINGER; HAMMAR- 
STEN), A., i, 459. 
action of, on legumin (HAMMARSTEN), 
A., i, 510. 
rennetic properties of (GRABER), A., i, 
85. 


estimation of, in gastric juice (MI- 
CHAELIs), A., ii, 468. 
Peptones, composition and hydrolysis of 
(Davis), A., i, 131. 
Perarsenates. See under Arsenic. 
Perfumes, odour and solubility of (Back- 
MAN), A., i, 88. 
Perhydroindole, and its salts (WILL- 
STATTER and Jaquet), A., i, 392. 
Periodic system of the elements(WELLSs), 
A., ii, 190; (STEINMETz), A., ii, 
225; (Meyer), A., ii, 263; 
(Scumipr), A., ii, 305; (Hackn), 
A., ii, 306, 396. 
and their electrical conductivity 
(GRUNEISEN), A., ii, 287. 
in relation to the electrolytic po- 
tential (THOMLINSON), A., ii, 
183. 
and Prout’s hypothesis (LacomBLE ; 
ScnErinGa), A., ii, 105. 
Permeability (Sr1LEs and JORGENSEN), 
A., i, 94. 
study of (Brooks), A., i, 471 ; (OsTER- 
HOUT), A., i, 471, 472. 
of protoplasm (TrogNDLE), A., i, 
244, 
Permatite, basic exchange in (Rorn- 
MUND and KornFELD), A., ii, 315. 
Peroxides, estimation of, by Bunsen’s 
method (Rupp), A., ii, 369. 
Peroxydases (WILLSTATTER and SToLt), 
A., i, 535. 
action of potassium permanganate on 
(BunzEL and HassELLRING), A., 
i, 86. 
Perphosphates. See under Phosphorus. 
Petroleum, refining of distillates of 
(Brooks and HumpHReEy), A., i, 286. 
3:4-Phenacylidenecoumarin, 3-cyano- 
(Wipman), A., i, 348. 
§:4-Phenacylidenecoumarin-3-carboxyl- 
ie acid and m-nitro-, ethyl esters 
(Wipman), A., i, 348, 394. 
08-Phenacylidenesalicylidenemalonic 
acid. See 2-Benzoyl-3-o-hydroxy- 
eetyaquagenet :1-dicarboxylic 
acid, 


$4-Phenanthraquinone (Bancen), T., 
220; A., i, 261. 
CXIV. il. 
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Phenanthrene, solubility of, in various 
solvents (HILDEBRAND, ELLEFSON, 
and Breese), A., i, 62. 

association of, in benzene and alcohol 
(InnEs), T., 431. 

Phenanthrene, 3:4-dihydroxy- (mor- 
phol), synthesis of (BARGER), T., 218; 
A., i, 261. 

Phenanthrene-3- or -6-sulphonic acid, 
10-bromo-, liquid crystals of hydrates 
of (LEHMANN), A,, ii, 260. 

Phenazothionium, and 5-amino-, salts of, 
and their absorption spectra (KEHR- 
MANN and Sanpoz), A., i, 126. 

Phenazoxonium, and amino-, and their 
salts (KEHRMANN and Bovsis), A., i, 
125, 

Phenazoxonium, 3:9-diamino-, hydro- 
chloride, and its absorption spectra 
(KEHRMANN and Sanpoz), A., i, 126. 


| Phencyazonium compounds (KEHRMANN 


and Sanpoz), A., i, 313. 
p-Phenetidine, derivatives of (REUTTER), 
A., i, 496. 
p-Phenetidine, 2:6-dibromo-4-amino-, 4- 
acetyl derivative (Fucus), A.,i, 64. 
a-p-Phenetidinoglyoxylic acid, ethyl 
ester dich!orophenylhydrazone (BU- 
Low and Huss), A., i, 43. 
o-Phenetidinomethyleneacetoacetic acid, 
ethyl ester (DAINs and Hanrcer), 
A., i, 239. 
Phenetole, 4-chloro-2:6-dibromo- (HuN- 
TER and Joyce), A., i, 63. 
1-Phenetylphenthiazine,  3:9-dinitro- 
(KEHRMANN, LIEVERMANN,~ and 
FruMkKINE), A., i, 308. 
Phenol, formation of, by bacteria in the 
intestine (RHEIN), A., i, 206. 
freezing points of mixtures of cresols 
and (Dawson and Movuntrorp), 
T., 923. 
freezing-point and boiling-point curves 
of mixtures of cresols and (Fox and 
BarRKER), A., i, 427. 
equilibrium of, with benzamide, and 
with acetamide and ethyl alcohol 
(KremMANN and WeEnzING), A., i, 
218. 
and its nitro-derivatives, equilibrium 
of phenylenediamines with (KreE- 
MANN and PErriTscHek), A., ii, 69. 
compounds of pyridine with (SkIRROW 
and Brnmore), A., i, 547. 
estimation of, in presence of cresols 
(Dawson and OUNTFORD), T., 
935; (Knieut, Lincoin, For- 
MANEK, and Fouuett), A., ii, 84. 
estimation of, in commercial cresylic 
acid (Fox and BarKER), A., ii, 374. 
p-amino-, electrolytic preparation of 
(Suou1), A., i, 342. 
31 
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Phenol, 3-chloro-4:6-dinitro- (BorscHuE, 
LOWENSTEIN, and Quast), A., i, 18. 
3:5-dichloro-4-nitroso- (WILLSTATTER 
and ScuupEL), A., i, 400. 
o-nitroso-, preparation of, as a lecture 
experiment (BaupiscH), A., i, 496. 
Phenols, effect of water on the action of 
aluminium with (SELIGMAN and 
Wiuiams), A., i, 333. 
catalytic decomposition of silver salts 
of (HunTER and Joycr), A., i, 63. 
and their derivatives in blood (THEIS 
and Benepict), A., i, 558. 
detection of, in urine (RHEIN), A.,i,363. 
estimation of, colorimetrically in 
blood (BENEDIcT and THEIs), A., ii, 
461. 
Phenols, amino-, substitution in (Fucus), 
oy i, 64. 
diamino-, oxidation of (Piccarp and 
LARSEN), A., i, 396. 
chlorobromo- and chloroiodo-, and 
their silver salts (HunTER and 
Joyce), A., i, 63, 
nitro-, salts of, solubility of, in 
aqueous-alcoholic solutions (Fiscu- 
ER), A., i, 219. 

Phenolearboxylic acids, acylated, migra- 
tion of acyl in the hydrolysis of 
(FiscHEr, BERGMANN,and LIPscHITz), 
Au & B92 

Phenolée/raiodophthalein, 
bromo-, tetraiodo-, 


tetra- 
and tetranitro-, 
and their derivatives (PRatr and 
Suupp), A., i, 177. 


and 


Phenolphthalein, ¢e¢rachlorotetraiodo- 
and ¢tetraiodo-, and their derivatives 
(ORNDORFF and MAnoop), A., i, 344. 

Phenol-o-sulphonanilide (ANscuiTz and 
ZYMANDL), A., i, 424. 

Phenol-y-sulphonanilide (ANscHiTz and 
Mo.inews), A., i, 424. 

Phenolsulphonephthalein, and (etra- 
bromo- and -nitro-, and their salts, 
absorption spectra of (WHITE and 
AcrEB), A., ii, 328. 

Phenolsulphonic acid, basic barium and 
calcium salts of (BELLONI and Bacct), 
A., i, 64. 

Phenolsulphonic acids, action of phos- 
horus chlorides on (ANscHiTz and 
OLINEUS), A., i, 423. 

Phenol-p-sulphonpiperidide (ANscuitTz 
and Mouineus), A., i, 424. 

Phenol-o-sulphon-p-toluidide (AN- 
scHvTz and ZYMANDL), A., i, 424. 

Phenol--sulphon-p-toluidide (ANscHUTZ 
and Mo.inevs), A., i, 424. 

Phenol-o-sulphonyl chloride, dichloro- 
orthophosnhate of (0-chlorosulphonyl- 
phenyl dichloro-orthophosphate) (AN- 
scHiitz and ZYMANDL), A., i, 424. 
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Phenol-p-sulphonyl chloride, meta- 
phosphate of (p-chlorosulphonylphenyl 
metaphosphate) (ANScHUTZ and Mout- 
NES), A., i, 424. 

Phenonaphthacridonequinone, and its 
salts and dinitro- (LESNIANSKI), A., i, 
405. 

Phenoxide, sodium, decomposition of, 
by carbon dioxide (DENBIGH), A., i, 
535. 

Phenoxyacetic acid, amino-, and nitro., 
and their amides and derivatives 
(Jacoss and HEIDELBERGER), A., i, 
68, 70. 

Phenoxyacetyl chloride, o-nitro- (J acons 
and HEIDELBERGER), A., i, 70. 

Phenoxyacetylcarbamide, amino-, and 
nitro-, and their derivatives (JAcons 
and HEIVELBERGER), A., i, 70. 

N-Phenoxyacetylcarbazole (Coptsa- 
row), T., 818. 

3-Phenoxydiphenylamine, 4:6-dinitro- 
(BorscHEe, LOWENSTEIN, and Quast), 
A., i, 13 


Phenoxyethy] bromide, p-amino- (J Acoss 


and HEIDELBERGER), A., i, 71. 

e-Phenoxy-A«-pentene, and its dibrom- 
ide (v. BkauN and KOHLER), A.,, i, 
164. 

3-Phenoxyphenol, 4:6-dinitro- (BorscuE, 
LOWENSTEIN, and Quast), A., i, 13. 

Phenthiazinesulphoxide,  3:9-dinitro-, 
condensation products of (KEHRMAN, 
LIEVERMANN, and FruMKINE), A., i, 
308. 

Phenyl allyl ether, y-amino-, acety] de- 
rivative (SoclETY OF CHEMICAL 
INDusTRY IN Baste), A., i, 297. 

lactyl and isovaleryl derivatives 
of (Soctrry oF CHEMICAL Iy- 
DUSTRY IN BasLe), A., i, 496. 
oxide, 4-chloro-2-nitrothio- (ZINCKE 
and BAEUMER), A., i, 537. 
dichloro-orthophosphate, o-chloro- 
(Anscuiitz and ZyMANDL), A., i, 
424, 
o-chlorosulphonyl derivative. See 
Phenol-9-sulphonyl chloride, di- 
chloro-orthophosphate of. 
metaphosphate, p-chlorosulphony] de- 
rivative. See Phenol-p-sulphonyl 
chloride, metaphosphate of. 
sulphur chloride. See Benzene, chloro- 
thiol-. 
sulphite and p-chloro- (BADISCHE 
AnILin- & Sopa-Fapsrik), A., i, 297. 
thiocyanate, 4-chloro-2-nitro- (ZINCKE 
and BAEUMER), A., i, 587. 
Phenylacetic acid, association of, in 
benzene (INNEs), T., 432. 
phenylacetamidine salt. See Phenyl- 
acetiminohydrin. 
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Phenylacetic acid, m-amino-, methyl 
ester and amide and the NV-chloroacety] 
derivative of the latter (Jacoss and 
HEIDELBERGER), A., i, 68. 

Phenylacetiminohydrin (RuLz), T., 11. 

Phenylacetylcarbamide, »-amino-, and 
its chloroacetyl derivative, p-nitro-, 
and a-chloro- (JAcoBs and HEIDEL- 
BERGER), A., i, 70. 

Phenylacetylene, 2:6-dichloro- (Rricu, 
SALZMANN, and Kawa), A., i, 15. 

Phenylacrylic acid, a8-dibromo-2:6-di- 
chloro- we SALZMANN, and 
Kawa), A., 

sheuylaltvithiecartamide, 4-bromo-2- 
iodo- (DAINs, VAUGHAN, aud JAN- 
NEY), A., i, 340. 

Phenylaminoacetic acid, influence of sol- 
vent on the sign of the product in 
conversion of phenylbromoacetic acid 
into (SENTER and Tucker), T., 140; 
A., i, 166. 

$-Pheny]l-1:4-benzothiazine, 
(ZiINcCKE and BAEuUMER), A., 

p-Phenylbenzoylphenylethylene 
(JORLANDER), A., i, 21. 

a-Phenyl-y-benzylideneacrylonitrile, a- 
p-amino- (KAUFFMANN and JEUTTER), 
A., i, 114. 

y-Phenyl-a-benzylidenecrotonolactone, 

y-p-bromo- (KoHLER, HILL, and 
BIGELOW), A., i, 73. 

a-m-nitro- (KOHLER, HILL, and Bier- 
Low), A., i, 74. 

$-Phenyl-2-benzylquinoxaline, p- 
amino-, acetyl derivative (JORLAND- 
ER), A., i, 22. 

Phenylbromoacetic acid, influence of 
solvent on the sign of the product in 
conversion of, into phenylaminoacetic 
acid (SENTER and T'uckER), T., 140; 
A., i, 166. 

8-Phenyl-8’-p-bromobenzoyldimethyl- 
malonic acid, 8-bromo- (KoHLER, HILL, 
and BicELow), A., i, 73. 

Phenylearbamic acid, heptyl ester (LE- 

VENE and TayLor), A., i, 422. 
esters of terpene alcohols and phenols 
with (WEEHUIZEN), A., i, 341. 

Phenylearbamide, 
(DaIns, VAUGHAN, ard JANNEY), 
i, 340. 

d-a-Phenylcarbamidopropionic 
(West), A., i, 311. 

Phenyl p-chloro-a-hydroxystyryl ketone 
(Boprorss), A., i, 232. 

Phenyl 1-chloro-8-naphthyl sulphide, 
op-dihydroxy-, and its diacetyl] deriva- 
tive(ZincKE and E1sMAYER), A.,i, 387. 

Phenyl 4-chloro-2-nitrophenyl]thiol- 
methyl ketone (ZINCKE and Baegv- 
MER), A., i, 538. 


6-chloro- 
i, 538. 
oxide 


acid 


4-bromo-2-iodo- | 
A., | egg reduction of (WEIN- 
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2-Phenyleinchonic acid (a/ophan), phar- 
macology of, and its derivatives 
(RotTrer), A., i, 363. 
uranyl salt (MULLER), A., i, 383. 
«-Phenylcinnamonitrile, p-amino- 
(KAUFFMANN and Lwvtz), A., i, 
114. 
a-p-amino- (KAUFFMANN and JrutT- 
TER), A., i, 114. 

8-Phenylcoumarins (Sonn), A., i, 401. 

7y-Phenylcrotonic acids, hydroxy-, re- 
placement of 8-hydrogen by phenyl in 
(Boucau.r), A., i, 116. 

Phenyldiacetylene, dinitro-, andits tetra- 
bromo-derivative (REICH, AGAMIRIAN, 
KOEHLER, GAJKOWSKI, and LUBECK), 
A., i, 262. 

Pheny1-4:5-dimethoxy-2:3-methylenedi- 
oxyphenylmethyl alcohol (laninyi 
and Szkk)), A., i, 18. 

Phenyldimethylethyl alcohol, synthesis 
of (HALLER and BAvER), Ba Si 
428. 

1-Pheny1-3:4-dimethyl-1:2-pyrazo-6:7- 
pyrone, l-op-dichloro- (BiLow and 
Huss), A., i, 315. 

Phenyldithienylearbinol (TuomAs and 
Covuperc), A., i, 504. 

Phenyldi-p-tolylearbinol, p-hydroxy- 
(GoMBERG and Topp), A., i, 74. 

Phenylenebisdibenzoylethylene 
(Boprorss), A., i, 230. 

m- and p-Phenylenediamines stanni- and 
stanno-chlorides (Druce), T..716; A., 
i, 535. 

Phenylenediamines, equilibrium of phen- 
oland nitrophenols with (KREMANN 
and PerritrscHEk), A., ii, 69. 

p-Phenylenedi-n-butyldiamine dihydro- 
chloride (RerLLy and HickINBoTTom), 
T., 108. 

p-Phenylenemethyldiamines, acylated 
(MorGAN and Grist), T., 688 ; A., i, 
450. 

Phenylethane. 


oxide 


See Ethylbenzene. 


| Phenyl a-ethoxyethyl ketone ‘owt 


phenylhydrazone (v. AUWERs), A., i, 
18. 


| Phenylethyl ethyl ether (RANEDo), A., 


i, 388. 


HAGE > & SOEs 
and p- infront phosphotungstates 
(Drummonp), A,, i, 336. 
Phenylethylbarbituric acid, preparation 
of (Ristne and Srigeuirz), A., i, 
271. 
3-a-Phenylethylindene 
Merck), A., i, 485. 
Phenylethyl methyl ketone, m- and p- 
hydroxy- (Nomura and Nozawa) A., 
i, 439. 


(THIELE and 
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Phenylglyoxylic acid, reduction of the 
azine and hydrazone of (DARAPSKY 
and PRABHAKAR), A., i, 506. 
nitration of (Re1icu and Moret), A., 
i, 15. 
Phenyl-group, intramolecular migrations 
of (MonrAGNE), A., i, 534, 
Phenylguanidine, and nitro-, and their 
derivatives (ARNDT and KOsENAU), 
A., i, 40. 
5-Phenylhydantoin, l-amino- (BAILEY 
and Prircuetr), A., i, 459. 


Phenylhydrazine, colour reaction of | 


mercury fulminate with (Lanc- 
HANS), A., ii, 414. 

colour reactions of, with wood fibres 
(JENTsCH), A., ii, 248. 


Phenylhydrazines, substituted, rate of | 


reduction of (FRANZEN), A., i, 456. 


Phenylhydrazinothymic acid, barium 


salt (FEULGEN and LANDMANN), A., 
i, 554. 
Phenylhydrazones (v. AuwerRs), A., i, 


Sasagthgtungtenien, nitroso-, ammon- 
ium salt, use of, in analysis (Br own), 
A., ii, 84. 


| 
| 


| 
| 


Phenyl 4-hydroxy-3-methoxyphenyl- | 


ethyl ketone (NomuRA and Nozawa), 
A., i, 439. 

Phenyl 4-hydroxy-3- Sr 
ketone (NomuRA and Nozawa), A., i, 
439. 

Phenyl-2’-a-hydroxynaphthyl sulphide, 
4-chloro-2-nitro- (ZINCKE and BAEU- 
MER), A., i, 538. 

d-Phenylhydroxyphenyltartramide 
(CasA.k), A., i, 536. 

Phenyl a- hydroxystyryl ketone, p- 
amino-, acetyl derivative (JORLANDER), 
A, © &. 

Phenyliminodiacetic acid, metallic salts 
(Duspsky and SprirzMAnn), A., i, 
102, 103. 

1-Phenylindene (v. Braun), A., i, 
111. 


Phenyllactic acid, p-hydroxy-, forma- 
tion of, in the animal organism (Ko- 
TAKE and Matsuoka), A., i, 467. 

Phenylmenthylacetonitriles, isomeric 
(BorprKeEr), A., i, 223. 

Phenylmenthylcyanomethane. See 
Phenylmenthylacetonitrile. 

a-Phenyl-2- and -4-methoxycinnamoni- 
triles, re eo (KAUFFMANN and 
Lutz), A., i, 114. 

Phenyl p-methoxycinnamylidenemethyl 
ketone, p-chloro- (Srraus and BLAN- 
KENHORN), A., i, 501. 

Phenyl p-methoxystyryl ketone, p- 
chloro- (StrAUS and BLANKENHORN), 
A., i, 501. 


Phenyl p-methoxystyryl ketone-sulph- 
onic acid, and its seca salt 
(PFEIFFER and NEGREANU), A., i, 
19. 

w-Phenylmethylaminodionine, and its 
hydrochloride (v. Braun, HeErper, 
and Miuier), A., i, 108. 

8-Phenylmethylaminoethyltrimethy]- 
ammonium bromide (v. BRAUN, HEI- 
DER, and MULLER), A., i, 108. 

w-Phenylmethylaminophenacetin (v. 
Braun, Herper, and M@uver), A, 
i, 108. 

8-Phenylmethylaminopropionamide (vy. 
Braun, HeErpeEr, and MOLLER), A, 
i, 108. 

8-Phenylmethylaminopropionitrile (vy. 
Braun, Hetper, and MULuER), A,, 
i, 108. 

Phenyl methyl diketone, di-p-nitro- 
phenylhydrazone (v. AUWERs), A., i, 
18. 

a-Pheny1!-3:4-methylenedioxycinnamoni- 
trile, eee (KAUFFMANN and 
Lutz), A., i, 114. 

da- Phonylnethyliydanton (West), 
; : 

1- Phinyl- Sadiitaiate 2-thio- 
(JouNSON and TickNor), A., i, 256. 

3-Pheny]-5-methyl-1:2:4-oxadiazole 
(Diets), A., i, 449. 


| 3-Phenyl-2-methylquinoxaline (Vv. 


Auwenrs), A., i, 19. 


| Phenyl-a-methylthiohydantoie _acid, 


ethyl ester (JoHNSON and TickNor), 
A., i, 256. 

1-Phenylnaphthalene-2:3-dicarbimide 
(ScHAARSCHMIDT and Korren), A., i, 
434. 

Phenyl »-nitro-a-hydroxystyryl ketone, 
preparation of, and its semicarbazone 
(Boprorss), A., i, 231, 232. 

3-Pheny1-5--nitrophenyl-4:5-dihydro- 
pyrazole, and -1- a 4- 
hydroxy- (Boprorss), A., i, 231. 

3-Pheny]-5-1-nitrophenylisooxazole 
(Boprorss), A., i, 230. 

3-Pheny]-5-m-nitrophenylisooxazolidine, 
5-hydroxy-, and nitroso- (BopForRss), 
A., i, 231. 

a-Phenyl-A«-pentene (v. Braun and 
K6OuLER), A., i, 163. 

1-N-Phenyl-CU-phenyl-1:2-anthraquin- 
oneiminazole, 3-bromo- (FARBWERKE 
vorM. Meister, Lucius, & Briy- 
ING), A., i, 191. 

Phenyl-5-phenylbutadiene, a-cyano- 
a-amino-. See a-Phenyl-y-benzylidene- 
acrylonitrile, a-p-amino-. 

Phenyl-1’-piperidine, 4:6-dinitro-3- 
hydroxy- (BorscHE, LOWENSTEIN, al 
Quast), A., i, 14. 
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Phenylpropiolic acid, hydrogenation of, 
with colloidal platinum (Paat and 
Scuwanrz), A., i, 343. 

ammonium salt (McMAsrer 
Wricnrt), A., i, 263. 


and 


Phenylpropiolic acid, m-amino- (Reicn, | 
| Phenyl styryl ketones, sulphonation of 


AGAMIRIAN, KOEHLER, GAJKOWsKI, 
and LusEck), A., i, 262. 
2:6-dichloro- (REIcH, SALZMANN, and 
Kawa), A., i, 15. 
Phenylpropionamide, a-amino-8-p-hydr- 
oxy-, a-benzoyl derivative (Currius 
and Donsé tt), A., i, 46. 


Phenylpropionamidine, preparation of, | 


and its salts (ScHOLL and Bertscy), 
A., i, 495. 
B-Phenylpropion-anilide, 
-hydrazide, §8-hydroxy- 
and BERGER), A., i, 508. 
B-Phenylpropionic acid, a-amino-, influ- 
ence of the solvent on the sign of 
the product in conversion of a- 
bromo-8-phenylpropionic acid into 
(SENTER, Drew, and Marry), T., 
151; A., i, 166. 
a-bromo-, influence of the solvent on 
the sign of the product in conver- 


-azide, and 
(DARAPSKY 


sion of, into a-amino-8-phenyl- | 


propionic acid (SENTER, Drew, 
and Martin), T., 151; A., i, 
166. 


ethyl ester (DARAPsKY and Ber- | 


GER), A., i, 508. 
aB-dibromo-§-2:6-dichloro- 
SaLzMANN, and Kawa), 
15. 
tribromonitro-, and their methyl esters 
(Reich, AGAMIRIAN, 
GAJKOwSKI, and LuBEck), A., i, 
262. 

p-8-Phenylpropionoxycinnamic acid, 
4’-amino-, and 4’-nitro-, methyl esters 
(v. KonkEK and Pacsv), A., i, 394. 

8-Phenylpropionyl chloride, §-p-nitro- 
(v. KoNEK and Pacsv), A., i, 394. 

Phenylpropylearbamic acid, a-amino- 
B-p-hydroxy-, a-benzoyl derivative, 
ethyl ester (CurTiUs and DOoNSEL?), 
A., i, 46. 

Phenylquinoline-4:3’-dicarboxylic acid, 
6-bromo-4’-hydroxy- (FARBWERKE 
vorm. Meister, Lucius, & BriNnrne), 
A., i, 548. 

Phenylsilane, bromo- and chloro-deriva- 
tives of (GRUTTNER and Krause), A., 
i, 133. 

Phenylsilicic acid, p-bromo-, and p- 
chloro- (GriTTNER and Krause), A., 
i, 133. 

Phenylstibinic acids, 2-mono- and 2:4- 
di-nitro- (CHEMISCHE FABRIK VON F. 
HeypeEn), A., i, 275. 


(REIcH, 
A % 


KoEHLeER, | 
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| Phenylstyrene, a8-dibromo-2:6-dichloro- 


(Reicu, SALZMANN, and Kawa), A., 
i, 15. 


| Phenyl styryl ketone (benzylideneaceto- 


phenone), p-chloro-, dibromides (Bop- 
Forss), A., i, 232. 


(PFEIFFER and NEGREANU), A., i, 
19. 

Phenylsuccinic acids, optical activity 
of, and their esters (WREN), T., 210; 
A., i, 264. 

Phenylsuccinic acid series (WReEN), T., 
210; A., i, 264; (WReEN and Wit- 
LIAMS), T., 832; (WREN and STILL), 
At, 12; 

Phenyl! sulphoanisylethyl ketone, and 
its ammonium salt (PFEIFFER and 
NEGREANU), A., i, 19. 

Phenyltartramic acid, »-hydroxy-, and 
its derivatives (CASALE), A., i, 535. 

Phenyl-ac- aud -ar-tetrahydro-a-naph- 
thylamine, 2:4-dinitro- (GREEN and 
Rowe), T., 972. 

Phenylthiocarbamide, o-nitro- (ARNDT 
and RosENAv), A., i, 41. 

Phenylthiocarbimide, o-nitro- (ARNDT 
and Rosenav), A., i, 41. 

Phenylthiolacetoacetic acid, 4-chloro- 
2-nitro-, ethyl ester (ZINCKE and 
BAEUMER), A., i, 538. 

Phenylthiolacetone, 4-chloro-2-nitro- 
(ZiNCKE and BarEuMER), A., i, 538. 

Phenylthiolamine, 4-chloro-2-nitro-, and 
its benzylidene derivative (ZINCKE 
and BaEuMER), A., i, 538. 

8-Phenylthionpropionanilide, 
ide of (WorkALt), A., i, 162. 

Phenyl p-tolyl ketoxime, methyl ethers 
of (Semper and LicuTenstanpt), A., 
i, 437. 

Phenyltriethylsilane, p-bromo-, p- 
chloro-, and p-iodo- (GRUTTNER and 
Kravsk), A., i, 133. 

8-Phenyltrimethylene glycol, 
acetate (Prins), A., i, 261. 

Phenyltrimethylethylenediamine, and 
its dipicrate (v. Braun, HEIpEr, and 
MU.uen), A., i, 108. 

Phenyltri-7-propylsilane, 
(GRUTTNER and KRavse), 
133. 

8-Phenylumbelliferone methyl ether. 
See 7-Methoxy-4-phenyl-1:2-benzo- 
pyrone. 

Phloroglucinol, o-cyanoacetyl derivative 
(Sonn), A., i, 31. 

Phloroglucinolearboxylic acid, forma- 
tion and decomposition of (BAuR), A., 
ii, 158. 

Phloroquinyl, oxidation of (Bratz and 
v. NIEMENTOWSK]), A., i, 312. 


polymer- 


and its 


p-chloro- 
a, % 
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isoPhorone (DELAcRR), A., i, 422. 


pinacone from (HEssand MuNDERLOR), 
A., i, 291. 


isoPhoroneacetylene (Hess and Mvun- | 


DERLOH), A., i, 291. 

Phosphatides, estimation of (Craccro), 
A., ii, 463. 

12-Phosphomolybdic acid (RosENHEIM 
and JAENICKE), A., ii, 78. 

Phosphorus, 

pressure of (vAN LAAR), A,, ii, 8. 

black (Smits, Meyer, and Breck), A., 
ii, 75. 

emethod of handling (BLoun’), A., ii, 
396. 

action of sulphuryl and_ thionyl 
chlorides on (NortH and Tuomson), 
A., ii, 229. 

occurrence of,in human urine (FEIGL), 
A., i, 514, 

Phosphorus chlorides, action of, with 
phenolsulphonic acids (ANscnttTz 
and Mo.LinEwvs), A., i, 423. 

trichloride, action of, on aliphatic 
alcohols (M1ILOBENDZKI and SACH- 
Nowsk!), A., i, 477. 
action of, on unsaturated ketones 
(Conant), A., i, 74. 
haloids, action of chromy] chloride 
on (Fry and DonNELLY), A., ii, 167. 
Phosphoric acid, permeability of cells 
towards (Crozirr), A., i, 279. 
distribution of, in normal human 
blood (BLoor), A., i, 557. 
esters, formation of, in alcoholic 
fermentation (LEBEDEV), A., i, 
364. 
estimation of (Suugry), A., ii, 20; 


(CLARENS), A., ii, 128; (Gross- , 


FELD; VORTMANN), A., ii, 129; 
(HEIDENHAIN), A., ii, 
(BALAREFF), A., ii, 352. 

estimation of, 
(Mummery; BALAreFF), A., ii, 
406. 

estimation of, as ammonium phos- 
phomolybdate (VILLrEers), A., ii, 
333. 

recovery of molybdic acid after 
estimation of (LyNAs), A., ii, 365. 

estimation of, in presence of phos- 


phorous and hypophosphoric acids | 


(VAN NAME and Hvurr), A., ii, 
128. 

estimation of, in blood (BLoor), 
A., ii, 452. 


estimation of, colorimetrically, in | 


potable water (vAN Eck), A,, ii, 
370. : 

estimation of, in  sea-water 
Plymouth (MarTHEws), A., 
197. 


off 


critical temperature and | 


273 ; | 


gravimetrically | 
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| Phosphorus :-— 

Phosphates, anodic oxidation of 

(Ficurer and MULLER), A., ii, 
439. 

in blood-serum (FEIGL), A., i, 203, 


estimation of, in —blood-serum 
(Marriotr and HAESSLER), A., 
ii, 20. 
estimation of, volumetrically, in 
urine (ANGIOLANI), A., ii, 240. 
Hypophosphoric acid, hydrolysis and 
conductivity of solutions of (VAN 
NamE and Hurr), A,, ii, 108. 
estimation of, in presence of phos- 
phoric and phosphorous acids 
(vAN Name and Hurr), A,, ii, 
128. 
Hypophosphates, preparation of (VAN 
NaME and Hurr), A., ii, 440. 
Metaphosphoric acid, thermal dis- 
sociation of (BALAREFF), A,, ii, 75. 
Perphosphatss, preparation of (Ascu- 
KENASI), A., ii, 166. 
Phosphorous acid, preparation of 
(MILOBENDZKI and FRIEDMAN), 
A., ii, 439. 
alkyl esters of, and their metallic 
salts (MILOBENDZKI and Sacu- 
NOWSKI), A., i, 477, 478 ; (Mito- 
BENDZKI and SzwEJKowskKA), A., 
i, 479. 
tautomerism and alkylation of 
dialkyl esters of (MILOBENDZKI 
and Knott), A., i, 522; (Mino- 
BENDZKI), A., i, 523. 
aryl esters of (MILOBENDzKI and 
Szutern), A., i, 495. 
estimation of, in presence of hypo- 
phosphoric and phosphoric acids 
(vAN NAME and Hvurr), A.,, ii, 
128. 
Phosphorus organic 
(RIEDEL), A., i, 212. 
Phosphorus estimation and _ separa- 
tion :-— 
estimation of, in human blood-serum 
(FreIGcL), A., i, 50. 
estimation of, in iron and 
(Czako), A., ii, 173. 
estimation of, in urine and feces 
(Sato), A., ii, 406. 
separation of vanadium and (Krorr), 
A., ii, 173. 
| Phosphoryl chloride, action of, on methyl 
and ethyl alcohols (BALAREFF), A., i, 
97 
9-, 


compounds 


steel 


fe 

11-, and 12-Phosphotungstic acids 
(RosENHEIM and JAENICKR), A., ii, 
78. 

Phosphotungstates, organic, preparation 
of (DrRumMMonpD), A., i, 336. 
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Photochemical reactions, law of 
(TrAvutz), A., ii, 151, 
ideal and real (WeEIcERT), A., ii, 50. 
in aqueous solution (BENRATH), A., i, 
290. 
reciprocal action of aanting agents on 
(WokeEr and Maccr), A., i, 48. 
Photochemistry, application ‘of the 
quantum hypothesis to (WARBURG), 
A., ii, 49. 
Photolysis and electrolysis (BAUR), A 
ii, 284, 
Photosynthesis (OsTERHOUT ; 
Hout and Haas), A., i, 470. 
Phototropy and thermotropy (SENIER 
and GALLAGHER), T., 28; A., i, 
109. 
Phthal-p-acetylaminoanil, ¢ctrabromo- 
(Pratt and Younes), A., i, 540. 
tetrachloro- and tetraiodo- (PRatT and 
PERKINS), A., i, 169. 
Phthal-»-aminoazobenzene, ¢efrabromo- 
(Pratt and Youne), A., i, 541. 

Phthalanil, ¢ctrabromo- (Pratr and 

Youne), A., i, 540. 

8:4-dichloro- (Pratt and PERKINS), 
A., i, 169. 

tetraiodo- (Pratr and Perkins), A 
i, 169. 

Phthalanilic acid, ¢etrachloro-, aniline 
salt (PratTT and Perkins), A., i, 168. 
Phthal-p-bromoanil, ¢e¢rabromo- (PRaTT 

and Youna), A., i, 540. 

Phthaldibromoanils, ¢e¢rvabromo- (PRATT 

and Youne), A., i, 540. 
Phthal-2:4:6-tribromoanil, ¢etrabromo- 
(PratT and Young), A., i., 540. 
Phthal-2:4:6-r’bromophenylhydrazone, 
tetrabromo- (Pratr and Young), A., 
i, 541. 
Phthal-o-carboxyanil, tetrabromo- 
(Pratt and Youna), A., i, 541. 
Phthal-3:4-dimethylanil, ¢e/rabromo- 
(Pratt and Younes), A., i, 541. 
Phthalethoxyanils, fe/rabromo- (PRATT 
and Younes), A., i, 541 
Phthal-p-hydroxyanil 
Youne), A., i, 540. 
Phthal-p-hydroxyanil, ¢etrachloro-, and 
tetraiodo- (Pratt and Perkrns), A., i, 
169." 

Phthalic acid, electrical conductivity of 
solutions of salts of (PATTEN, JoHN- 
son, and Marns), A., ii, 387. 

constitution and colour of derivatives 
of (PRATT and Perkins), A., i, 
167, 169, 170; (Pratr and MIL- 
LER), A., i, 171; (Pratr and 
Downey), A., i, 172; (Pratt and 
CoLEMAN), A., i, 175, 176; (Pratrr 
and Suupp), A., i, 177; (Pratr 
and Youne), A., i, 540, 541. 
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(Pratr and 
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Phthalic acid, dichlorodiiodo-, di- and 
tri-iodo-, 6-iodo-3-hydroxy, and their 
anhydrides and anils (Pratr and 
Perkins), A., i, 170. 

Phthalic anhydride, estimation of, in 
erude phthalic acid (Downs and 
Strupp), A., ii, 376. 

Phthalic anhydride, dichloro-, action of 

amines on (Pratr and PERKINs), 
A., i, 169. 
tetrachloro-, phenylhydrazone (PRATT 
and Mitisr), A., i, 171. 
additive compounds of (PrRaTT and 
Perkins), A., i, 167. 

Phthalicsulphinide (ZINCKE and Scuir- 
MANN), A., i, 551. 

Phthalimide, ¢efrabromo- (PRatr and 

Youna), A., i, 540. 
tetraiodo- (PRatTT and PERKINS), A 
i, 169. 

Phthal-p-iodoanil, tetrabromo- (PRATT 
and Younes), A., i, 541. 

Phthalnaphthylimides, 
(Pratr and Younes), 

Phthalnitroanils, ¢e/rabromo- 

and Youns), A., i, 540. 
tetrachloro-, and ¢etraiodo- (PRATT 
and Perkins), A., i, 168. 
Phthaloxime, ¢efrachloro-, and its deri- 
vatives (PRaTY and MILLER), A., i, 
171. 


tetrabromo- 
A., i, 541. 
(PRATT 


3:4:6-triiodo-, and its salts and deri- 
vatives (Pratt and Younes), A,, i, 
541. 

te‘raiodo-, and its derivatives (PRATT 


and Downey), A., i, 172. 
ey 
bromo- (Pratr and Youne), 
541. 

Phthalphenylhydrazone, tetrabromo- 
(Pratr and Youne), A., i, 541. 

Phthalsemicarbazone, tetrabromo- 
(Pratt and Youne), A., i, 541. 

Phthal-o- and ~-p-tolil, ¢e¢rabromo- 

(Pratr and Yovune), A., i, 
540. 

tetrachloro-, and tetraiodo-, and their 
derivatives (Pratr and ” PERKINS), 
A., i, 168. 

Phthal-2:4:5- trimethylanil, ¢e¢rabromo- 
(Pratr and Yovwune), A., i, 
541. 

3:4-Phthaly1-8:9-o-benzoylene-5-methyl- 
phenanthridine, and its derivatives 
(ScHoLt and DiscHENDORFER), A., i, 
307. 

Phthalylmalonic acid, constitution of 
esters of (v. AUwERS and AUFFEN- 
BERG), A., i, 436. 

Physiological action, relation between 
chemical constitution and (PyMaN), 
A., i, 90, 


tetra- 


A., i, 
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Physiological fluids, effect of fluorescein 
on the antagonism between potass- 
ium and uranium iu (ZWAARDE- 
MAKER), A,, ii, 182. 

estimation of nitrogen in (DAVIssoN), 
A., ii, 370. 

estimation of proteins in (NAKASEKO), 
A., ii, 416. 

estimation of uric acid in (Kowar- 
sky), A., ii, 87. 

Physiology, chemical studies in (HERz- 
FELD and KLINGER), A., i, 47, 241, 
357 ; ii, 355. 

Physostigmine. See Eserine. 

Phytin, estimation of, in plants and 
their products (RATHER), A., ii, 88. 

Phytosterols in cabbage, and in fieces 
after feeding on cabbage (ELLIs), 
A., i, 361. 

Picramic acid, preparation of (EGERER), 
A., i, 496. 

Picric acid, detection of, microchemic- 

ally (TuNMANN), A., ii, 139. 
detection of, with ferrous tartrate 
(Rurgav), A., ii, 139. 
detection of, in urine (Rozier), A., 
ii, 179. 
and its derivatives, detection of, in 
urine (GANASSINI), A., ii, 374. 
estimation of, colorimetrically (La- 
PORTE), A., ii, 178. 

Picric acid, dichloro-, preparation of 
(WILLSTATTER and ScuvupDeEL), A., i, 
399, 

Picrotoxin, detection of, microchemically 
(TuNMANN), A., ii, 139. 

4-Picrylthiol-l-ethylbenzene (POLLAK, 
v. Frepier, and Rorn), A., i, 499. 

Piezometer (Lepvec), A., ii, 155. 

Pigments, extraction from plants 
(WiILLSTATTER and ScHUDEL), 
A., i, 399. 

azo-dyes used in the manufacture of 


(BApiIscHE ANILIN- & Sopa-Fas- 


RIK), A., i, 239. 


nitrogenous, of molasses (FRIEDRICH ; | 


Srankk), A., i, 157. 


Pilocarpine, influence of, on respiratory | 


metabolism (KELEMAN), A., i, 511. 
Pinacone, action of sulphuric acid on 
(Detacre), A., i, 423. 
Pine-wood, lignin from (KLAson), A., i, 
59. 
colour reactions of constituents of 
(WicnHELAus and LANGE), A.,i, 151. 


Pinoresinol, anhydride of (BAMBERGER | 


and v. Kiimpure), A., i, 120. 
Piperazine, preparation of (PRATT and 
Youne), A., 1, 548. 
Piperidine, reactions of, with organic 
aloids in ether solution (POWELL 
and Denn), A., i, 123. 


| 
| 
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a-Piperidinoglyoxylic acid, ethy] ester 
and amide dichlorophenylhydrazone 
(Bitow and Hoss), A., i, 43. 
2-Piperidylacetone. See a-2-Piperidyl- 
propan-B-one. 
a-Piperidylethylalkine. See 2-Propyl- 
piperidine, 2-a-hydroxy-. 
2-Piperidyl ethyl ketone. 
Piperidylpropan-a-one. 
8-2-Piperidylpropaldehyde (Hess and 
Ercuet), A., i, 33. 
a-2-Piperidylpropan-8-ol, action of 
formaldehyde on (Hess and EIcu&t), 
A., i, 36. 
a-2-Piperidylpropan-a- 
and their derivatives 
ErcuHEr), A., i, 35. 
Piperonalpiperylhydrazone 
HAGEN), T., 585; A., i, 395 
Piperonoin oxalate (ADAMS, 
and Frencu), A., i, 165. 
Piperonylidene-4-bromo-2-iodoaniline - 
(Dans, VAUGHAN, and JANNEY), 
A., i, 340. 
Piperylhydrazones (WEINHAGEN), T., 
585; A., i, 395. 
Pipette, safety (BEHRMAN), A., ii, 20. 
Placenta, human, arginine in (Harp- 
InG and Fort), A., i, 417. 
Placenta tissue, estimation of urea and 
ammonia in (HAMMETT), A., ii, 
250. 
Plancheite, identity of shattuckite and 
(ZAMBONINI), A., ii, 170. 
Plants, microchemistry of (Mo.iscn), 
Bae & Bel. 
action of acids on (ONopgRA), A., i, 
149. 
distribution of aluminium in (SToK- 
LASA, SEBOR, ZpoBNICKY, TYMICH, 
HorAk, NEmec, and Cwacn), A., i, 
475. 
composition of ‘‘ assimilation-secre- 
tion” in (MEYER), A., i, 245. 
assimilation of carbohydrates by 
(Boxorny), A., i, 366. 
soluble carbohydrates in the leaves of 
(Kyun), A., i, 245. 
assimilation of carbon dioxide by 
(WILLSTATTER and Sro.t), A., i, 
207 ; (WATERMAN), A., i, 518. 
occurrence of carotin in (GILL), A., i, 
476. 
flavone derivatives in (Su1paTa and 
Naeal), A., i, 331. 
toxic action of hydrocyanic acid on 
(Brencuiey), A., i, 95. 
formation of inulin in (Coxty), A., i, 
151. 
manganese in drugs extracted from 
(Westman and Rowart), A, i, 
246, 


See a-2- 


and -8-ones, 
(Hess and 


(WEIN- 


WIrrT#, 


INDEX OF 


Plants, distribution of some rarer metals 
in (Roprnson, STEINKOENIG, and 
Miter), A., i, 331. 

assimilation of nitratesand nitrites by 
(Baupiscn), A., i, 474. 

preparation of nucleic acids from 
(CLARKE and Scuryver), A., i, 
130. 

influence of organic compounds on the 
development of (CIAMICIAN and 
RavEnnA), A., i, 98, 473; (FuN- 
cHEss), A., i, 150. 

extraction of pigments from (WILL- 
STATTER and ScuupEL), A., i, 399. 

effect of potassium on the growth 
of (WEEVERs), A., i, 518. 

action of potassium permanganate on 
peroxydases in (BUNZEL and Has- 
SELLRING), A., i, 86. 

cultivated and wild, relative acidity of 
the sap of (CAMPBELL), A., i, 475. 

green, toxic action of galactose and 
mannose towards (KNUDSEN), A,, i 
95. 

medicinal, of the Philippine Islands, 
constituents of (BRILL and WELLs), 
A., i, 283. 

estimation of cesium and rubidium in 
the ashes of (RoBINson), A., ii, 132. 

estimation of carbon dioxide in the 
respiration of (GURJAR), A., ii, 82. 

and their products, estimation of 
phytin in (Rarer), A., ii, 88. 

Plant cells, measnrement of osmotic 

pressure in (HOFLER), A., i, 283. 

Plant sterols (ELLIS), A., i, 420. 

Plant tissues, relation between acids 
and bases in (ANDRE), A., i, 56. 

swelling of, in water (Srites and 
JORGENSEN), A., i, 94. 
Platinum, XA-spectra of (LILIENFELD 
and SEEMANN), A., ii, 383. 
adsorption of gases by (LANGMUIR), 
A., ii, 430. 
catalytic reduction of aromatic com- 
pounds with (WILLSTATTER and 
JAQUET), A., i, 391. 
colloidal, precipitation of, on metallic 
surfaces (SPEAR and Kaun), A., 
ii, 66. 
hydrogenation of phenylpropiolic 
acid with (PAAL aud SCHWARZ), 
A., i, 343. 
substitutes for, in electrolytic ap- 
paratus (NIcoLARDOoT and Boupkt), 
A., ii, 425. 

Platinum compounds with hydroxyl- 
amine (TsCHUGAEV and TSCHERN- 
JAEV), T., 884. 

Platinichlorides, hydrated, dehydra- 
tion of (DELEPINE and Bovusst), A., 
li, 322. 
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Poison, East Indian, for fish (IsuHr- 
KAWA), A., i, 94. 

Poisons, action of, on plants (BRENCH- 
LEY), A., i, 95. 

Poisoning, lacquer (ToYAMA and Ka- 
YABA), A., i, 143. 

Pollen, and its diseases (KOESSLER), A., 
i, 519. 

isoPoly-acids(RosSENHEIM and JANICKE), 
A., ii, 19, 48, 77. 

Polymorphism and isomerism (PFEIFFER 
and KuiInKER?T), A., i, 344. 

Polyneuritis in birds, and its prevention 
(DurcHER and CoLuatz), A., i, 561; 
(Sucrura), A., i, 562. 

Pomegranate tree, alkaloids of (HEss 
and EIcHEL), A., i, 38, 34, 404. 

Potash deposits, chemical changes in 
(Rozsa), A., ii, 80. 

from Dallol (Eritrea) (Grua), A., ii, 
448, 

Potassamide, molten, electrolysis of 
oe and STane-Lunp), A., ii, 
397. 

Potassium, ionisation and resonance 
potentials of (TaTE and Foors), 
A., ii, 94. 

specific heat of (EASTMAN and Rops- 
BUSH), A., ii, 149. 

occurrence and physiological value of, 
in plants (WEEVERs), A., i, 518. 

Potassium bromate, effect of, on enzyme 
action (FALK and WINsLow), A., i, 
274. 

polybromides and polyiodides, equili- 
bria of (LInHART), A., ii, 68 
carbonate, action of alkali hydr- 
oxides on (BELLONI), A., ii, 231. 
cobalt carbonate (APPLEBRY and 
LANE), T., 612; A., ii, 313. 
chloride, conductivity of solutions of 
(WEILAND), A., ii, 56. 
and sulphate, equilibrium of sod 
ium chloride and sulphate witn 
water and (BLASDALE), A., ii, 
231, 232. 
dichromate, colloids produced by the 
action of stannous salts with (W1TT), 
A., ii, 321. 
hydrosulphide, action of a mixture of 
potassium cyanide and, on ethyl 
hypochlorite (GurMANN), A., i, 98. 
hydroxide, additive compounds of 
organic compounds with (DEHN and 
MERLING), A., i, 67. 
permanganate, use of, in an electric 
cell (WARRINGTON), A., ii, 97. 
preparation of NV/100-solution of 
(HALVERSON and BERGEIM), A., 
ii, 123. 
oxidation of acetone by (WITzE- 
MANN), A,, i, 58. 
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Potassium wt erystal structure of 
(NicG1!), A., ii, 315. 
polysulphides (THomas and RULE), 
A., ii, 43. 
Potassium ~ compounds :— 
codeine and narcotine (RaKsuHIT), T. 
467 ; A., i, 350. 
cyanide, action of, on permeability 
(OsTtERHOUT), A., i, 472. 
action of a mixture of potassium 
hydrosulphide and, on ethyl 
hypochlorite (GUTMANN), A., i, 
98. 
action of narcotics and, on water- 
fleas (BUYTENDYK), A., i, 468. 
Potassium detection, estimation, and 
separation :— 
detection of, by means of light-filters 
(Herzog), A., ii, 205. 
estimation of (BLounT), A., ii, 174; 
(RuveE), A., ii, 274; (VURTHEIM), 
A., ii, 371; ere A., ii, 407; 
(HittTneEr), A., ii, 454. 
estimation of, omen ly (GAROLA 
and Braun), A o» 4, 181. 
estimation of, with the refractometer 
(SHippy and Burrows), A., ii, 
131. 
estimation and separation of sodium 
and (Kuzrrran), A,, ii, 82. 
Potential of alloys (TAMMANN), 
443, 
produced by the flow of electrolytes 
through capillary tubes (Kruyrt), 
A., ii, 289. 
ionisation and resonance, 
trons (TATE and Foore), 
94, 
normal, of ions, calculation of (HERz- 
FELD), A., ii, 289. 

Potential difference, formula for (FALEs 
and VossurGH), A., ii, 424. 

Powders, smokeless, estimation of acet- 
one in (Preront), A., ii, 464. 

Precipitates, formation and collection of 

(BrorueEr), A., ii, 124. 
flocculation of (PICKERING), 
189. 
settling of (TiLuiscu), A., ii, 368. 

Pressure, internal, and solubility (HILDE- 
BRAND), A., ii, 65. 

Priceite as a distinct mineral species 
(Larsen), A., ii, 119. 

Propane, as-heptachloro-, eryoscopic 
constant of (BOESEKEN and BENEpIc- 
tus), A., ii, 150. 

cycloPropane derivatives (KoHLER, HILL, 
and BicELow), A., i, 72; (WipMan), 
A,, i, 347, 393. 

Propionic acid, esters, physical proper- 

ties of (MaTHEWs and FAVILLE), 
A., i, 153. 


A., ii, 


of elec- 
A., ii, 


A. ii, 
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Propionic acid, estimation of, and its 
separation from — and pro- 
pionic acids (CROWELL), A., ii, 137. 

halogen-derivatives, relative stabili. 
ties of (Simpson), A., i, 250. 
Propionylalanine, f8-iodo- (BAUMANN 


avd INGVALDSEN), A., i, 455 
3-Propionyleoumarin (WIDMAN), A., i, 


1:2-Propionylenebenziminazole (MEYER 
and Ltpgrs), A., i, 451. 

2-Propionyl-4- ee, aor ar (v. Av- 
WERS and MULuer), A., i, 30. 

6-Propionyl-3-methoxyphenol, 6-a- 
chloro- (v. AUwers and Mi .isr), 
A., i, 30. 

a-Propionyl-a8-phenacylidenecoumaric 
acid, ethyl ester (WipMAn), A., i, 
348. 

3-Propionyl1-3: or Sena 
(WipMAN), A., i, 348. 

Propiophenone, saints properties and 
reactions of (v. Auwers), Ay 4 
18. 

a-Propoxy-S-ethylbutan-8-ol 
MAA), A., i, 522. 

a- pare iy -B- -methylpropan-8-ol (PALo- 
MAA), A., i, 522. 

a-i-Propoxy-8-7- <. -ol 
(PALoMAA), A., i, 522. 

n-Propyl iodide, wiaiine activities of 
methyl iodide, ethyl iodide and, with 
sodium a- and §-naphthoxides (Cox), 
T., 666; A., ii, 356. 

n- and iso-Propyl hydrogen phosphites, 
metallic salts of (MILOBENDzKI and 
SzwrskowskKa), A., i, 479. 

a-n-Propylaminoglyoxylic acid, ethyl 
ester dichluropheny|lhydrazone(BtLow 
and Hess), A., i, 42. 

3-p-isoPropylbenzyl-1-benzylideneind- 
ene (BERNTHSEN), A., i, 487. 

1-p-isoPropylbenzylideneindene (BEkn- 
THSEN), A., i, 487. 

3-p-isoPropylbenzylindene( BERNTHSEN), 
A., i, 487. 

Propyleampholenic acid, and its amide 
and nitrile (HALLER and LovvrieEr), 
A,, i, 397. 

a-isoPropyleinnamic acid (ScHAAR- 
SCHMIDT, GEORGEACOPOL,and HERZEN- 
BERG), A., i, 432. 

Propylene chlorohydrins, formation of 
(SmiruH), A., i, 370. 

8-isoPropylindene (THIELE and MERCK), 

, i, 485 

4’ -isoPropyl- -2-phenylisatogen, 6- ay 
(PFEIFFER and KLINKERT), A., i, 
344. 

Propylphosphinic acid, dipropyl Pag 
(MILOBENDZKI and ‘Szutern), A » & 
495. 


(PALo- 
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2-Propylpiperidine, 2-a-hydroxy-, syn- 
thesis of (LAUTENSCHLAGER and ONn- 
SAGER), A., i, 306. 

4’-isoPropylstilbene, nitrocyano-deriva- 
tives (PFEIFFER and KLINKERT), A., 
‘. 344. 

2-Propyltetrahydrofuran, 
(HaMoneET), A., i, 421. 

a-n-Propylthioglucoside (ScHNEIDER, 
Serr, and Srrew er), A., i, 253. 

Protalbic acid, distribution of nitrogen 
in (KENNEDY and GuRTNER), A., i, 
83. 

Proteins, chemistry of (HERzFELD and 

KLINGER), A., i, 47, 87, 241. 


-bromo- 


synthesis of, by moulds (Boas), A., i, 
3 


ionisation of, and their action with 
neutral salts (Fenn; Logs), A., i, 
240. 

hydrolysis of (GorTNER and Ho.m), 
A., i, 84; (McHarcve), A., ii, 
280 ; (GorTNER), A., ii, 416. 

action of alkalis on (HULTON-FRAN- 
KEL), A., i, 132. 

scission of, by bacteria 
SASAKI and OrsuKA), A., 


(SASAKI; 
i, 145. 


mechanism of adsorption of electrolytes 


by (J. A. and W. H. Witsoy), A., 
ii, 260. 


effect of formaldehyde on the digestion | 


of (JOHANESSOHN), A., i, 48. 

fixation of metals by (REBELLO-ALVES 
and BENEDICENT!), A., i, 323. 

methylation of (HeEnrzic, 
STEINER, QUITTNER, and ZIPPERER), 
A., i, 509. 

precipitation of, by narcotics (MEYER- 
HOF), A., i, 330. 

action of nitric acid on (MORNER), 
A., i, 198; (Knoop), A., i, 412. 

formation of sugar from (DE CoRRAL), 
A., i, 319. 

absorption of water by (HENDERSON 
and Coun ; FiscHER ; HENDERSON), 
A., i, 316. 

toxicity and utilisation of, in various 


species of animal (MAIGNoN), A., i,- 


359. 

influence of carbohydrates and fats on 
the nutritive power of (MAIGNON ; 
Amar), A., i, 416. 

of cow’s milk (OsBoRNE, WAKEMAN, 
LEAVENWORTH, and NoLay), A., i, 
141. 

in diet, relation of, to milk production 
(Hart, Humpnrey, and Smirn), 
A., i, 465. 

detection of (JouiEs), A., ii, 252. 

electro-volumetric analysis of solutions 
containing (BAKER and VAN SLYKE), 
A., ii, 380. 


LAND- | 
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Proteins, estimation of, in physiological 
fluids (NAKASEKO), A., ii, 416. 
estimation of histidine in (THRUN and 
TrowsrinGe), A., i, 324. 

Protein-sugar, estimation of, in blood 
(BirkRy and RANDOIN-VANARD), A - 
ii, 416. 

Proteus ig te biochemistry of 
(Mrranpa), A., i, 146. 

Protoplasm, permeability of, to salts 
(TROENDLE), A., i, 244; (Brooks), 
A., i, 471; (OsvERHOUT) A., i, 471, 
472. 

Protosiloxane. See Oxosilane. 

Prout’s hypothesis and the periodic 
system (LACOMBLE ; SCHERINGA), A., 
ii, 105. 

Prussian blue, retardation of formation 
of, in colloidal aluminium hydroxide 
(Rerrst6trer), A., ii, 102; (Vor- 
LANDER), A., ii, 301; (FREUNDLICH 
and REIrstTOTTER), A., ii, 393. 

Pseudo-acids, intramolecular change 
involved in formation of (HANTzsCH), 
A., ii, 299. 


| Ptilolite from Idaho (Kocn), A., ii, 


122. 
Ptomaines, 
(BERTHELOT), 


formation of, in wounds 


A., i, 147. 


| Ptyalin, variation in the activity of (DE 


BruyYNE), A,, i, 319. 
influence of neutral salts on the action 
of (Gro), A., i, 460. 
action of ammonium salts on (Rock- 
woop), A., i, 274. 
Pulegenic acid, preparation of (WAL- 
LACH), A., i, 428 


| Pulegenone, formation of, from menthone 


(WALLAcH and Grote), A., i, 544. 


| Pump, water, prevention of back-flow in 


(MeEsTREzAT), A., ii, 192. 
Purine bases, detection of, in drugs 
(TUNMANN), A., ii, 465. 
estimation of, in food-stuffs (v. FEL- 
LENBERG), A., ii, 415. 
estimation of, in nucleic acids (FEUL- 
GEN), A., ii, 464. 
Putrescine phosplotungstate 
MOND), A., i, 336. 
Pyknometer, improved (NEIDLE), A 
32. 


(Drum- 
vy 


apparatus for cleaning (DUGARDIN), 
A., ii, 259. 

Pyramidone, detection of (MAYRHOFER), 
A., ii, 465. 

Pyran derivatives, preparation of (Vv. 
BRAUN and KOHLER), A., i, 121. 

Pyranol derivatives, synthesis of (CHaT- 
TERJI and GuHosH), T., 444; A., i, 
303. 

Pyranthridine (Schott and DiscHEN- 
DORFER), A,, i, 308. 
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Pyranthridone, synthesis of (ScHoLL and 
DIscHENDORFER), A., i, 307. 
Pyranthrone, dibromo- (SCHOLL 

NEUBERGER), A., i, 484. 
Pyrazole derivatives, constitution of 
(Datns and HarGeEr), A., i, 238. 
Pyridine, osmotic pressure of lithium 
chloride, silver nitrate and sucrose 
in (Kornie), A., ii, 432. 
compounds of phenol and cresols with 
(Skrrrow and BiNmorg), A., i, 
547. 
Pyridine bases, estimation of, in am- 
monia and its salts (HARVEY and 
Sparks), A., ii, 180. 


and 


Pyridine-2:3:6-tricarboxylic acid (Eck- | 


ERT and Loria), A., i, 79. 
Pyrimidines (JoHnson), A., i, 81. 
Pyrites, crystalline structure of (Brck- 

ENKAMP), A., ii, 9. 
estimation of sulphur in (KARAOGLA- 
now and P. and M. Diirrow), 
A., ti, 126; 
330. 
Pyrolusite from Virginia (WaTson and 

Wuerry), A., ii, 448. 

Pyronine, constitution of (v. Braun), 

A., i, 450. 


Pyrquinacridine, and its salts (Bratz | 


and v. NIEMENTOWSEI), A., i, 313. 


Pyrquinacridinecarboxylic acid (Bratz 
and v. NrIEMENTOWSK!), A., i, 312. 
Pyrquinacridinedicarboxylic acid, and 
its salts and derivatives (Bratz and 

NIEMENTOWSE]), A., i, 312. 


Pyrrole, action of ethyl nitrite on 
(CusMANO), A., i, 77. 


Pyrrole-blacks (ANGELI), A., i, 547. 


1 methyl ketones, condensation | 
of furfuraldehyde with (Finzi and | 


Veccut), A., i, 447. 
Pyruvic acid, production of, biochemi- 


(Martin), A., ii, | 
| Quinolinedicarboxylic 


cally, from lactic acid (Mazé and 


Rvor), A., i, 91. 


physiological effects of injection of | 


(Karozao), A., i, 205. 
hydrazone of, reduction of (DARAPsSKY 
and PRABHAKAR), A., i, 506. 


Q. 


Quantum theory and paramagnetism 
(REIcHE), A., ii, 185. 

Quartz, crystalline structure of (BECKEN- 
Kamp), A., ii, 9. 

Quinacridonequinone, and dinitro-, and 
their salts (LESNIANSKI), A., i, 406. 

Quinic acid, constitution of (Empe), 
A., i, 265. 

Quinicine, N-bromo- 
KInDLER), A., i, 303. 


(RABE and 


| 
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Quinine, synthesis of (RABE and 

KINDLER), A., i, 303. 

excretion of, and its estimation in 
urine and in blood (Hartmann 
and Zina), A., i, 328. 

derivatives, action of, on diphtheria 
bacilli (SCHAEFFER), A., i, 93. 

detection and estimation of, in blood 
and urine (RAMSDEN and LipKIy), 
A., ii, 251. 

detection and estimation of, in urine 
(Pépin), A., ii, 414, 415. 

Quinine alkaloids, disinfectant action 
of, on pathogenic bacilli (BrELtNe), 
A., i, 243. 

Quinol, in the bark of trees (v. Lipp- 
MANN), A., i, 246. 


| isoQuinoline derivatives, synthesis of 


(KAUFMANN and Ditrst), A., i, 122. 

Quinolines, amino-, and nitroamino., 
and their toluenesulphonyl deriva- 
tives (KAUFMANN, ZELLER, and Mar- 
ron), A., i, 124. 

acid (Fars- 
WERKE VORM. MEISTER, Lucius, & 
Broninv), A., i, 548. 

Quinolyl chloride (KARRER), A., i, 39. 


| 4-Quinolyl-2-pyrrylcarbinol (Karner), 


A., i, 38 
4Quinolyl 2-pyrryl ketone (Karner), 


sl, 


' Quinones, binuclear, chemical action of 


light on {MEYER and Eckert), A., ii, 
385. 

Quinoneimide colouring matters, and 
their absorption spectra (KEnR- 
MANN and Sanpoz), A., i, 125, 
126 ; ii, 344 ; (KEHRMANN, SANDoz, 
Rocuat, and Bovsis), A., i, 126. 

cyclic, constitution of (KEHRMANN), 
A., i, 449. 

Quinonoid colouring matters, structure 

of (F1eRz and Korcu in), A., i, 549. 


R. 


Radioactive elements, nomenclature of 
(MEYER and v. ScHWEIDLER), A., 
ii, 94. 
valency, average life and ray emis- 
sion of (KOHLWEILER), A., ii, 286. 
gases, distribution of, in the atmo- 
sphere (HEss and Scumipr), A., ii, 
213. 
minerals in Bavaria (HENRICH), A., 
ii, 96. 
from South India (Smerrn and 
Watson), A., ii, 96. 
Italian (FRANCESCONI, GRANATA, 
NIEDDU, and ANGELINO), A., ii, 
421. 
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Radioactive minerals from Sardinia 
(Serra), A., ii, 348. 
substances, colloidal 
(Lacus), A., ii, 95. 

Radioactivity of water. 
Water. 

Radiothorium, life-period of (MeIrnER), 

A., ii, 347. 

disintegration constant of (WALTER), 
A., ii, 51. 

Radium, wave-length of the y-rays of 

(Kouvrauscn), A., ii, 386. 

chemical action of the penetrating rays 
of (KAILAN), A., i, 206. 

properties of the active deposit of 
(RATNER), A., ii, 419. 

emanation. See Niton. 

sulphate, solubility of (Lino, UNpER- 
woop, and WuHItTEeMor®), A., ii, 
144. 

estimation of (BARKER), A., ii, 371. 

estimation of, in sea-water from the 
China Sea (WricHT and HEIse), 
A., ii, 420. 

Raffinase, occurrence of (KURIYAMA), 
A., i, 328. 

Raffinose, physiological behaviour of 
(KurtIyAMA), A., 1, 328, 

Ragweed, constituents of the pollen of 
(KoEssLER), A., i, 519. 

Rain-water. See under Water. 

Randannite. See Diatomite. 

Rats, influence of the growth-promoting 
substance on the nutrition and meta- 
bolism of (DrumMMonpD), A., i, 358. 

Rays, canal, effect of, on metallic salts 

(OHLON), A., ii, 285. 
Rontgen, spectra of (VEGARD), A., ii, 
93, 94, 144. 
absorption of (OWEN), A., ii, 284. 
absorption coefficients for (GLOcK- 
ER), A., ii, 144. 

a-Rays, scattering of, and the magneton 
theory (WEBSTER), A., ii, 144. 

Reducing agents, reciprocal action of, 
in photochemical experiments (WOKER 
and Mager), A., i, 48. 


properties of 


See under 


Reduction in organic liquids (ABELoUS 


and A.Loy), A., i, 150. 
Refraction and optical activity of liquid 
crystals (SruMPF), A., ii. 209. 


Refractivity and keto-enolic tautomerism | 


(Le Bas), A., ii, 281. 
of saturated and unsaturated com- 
pounds (Le Bas), A., ii, 49, 
281. 
Refractometer, immersion, use of (RAn- 
DALL), A., ii, 367. 
Rennin, action of (HAMMARSTEN), A., i, 
459, 510. 
estimation of, in gastric 
(MicHAELIs), A., ii, 468. 


juice 


| Rock salt. 
| Rosaniline, synthesis of, by Heumann’s 
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Resacetophenone methy] ether, w-bromo-. 
See 4-Methoxyphenyl bromome- 
thyl ketone, 2-hydroxy-. 

w-chloro-. See 4-Methoxyphenyl 
chloromethyl ketone, 2-hydroxy-. 

w-iodo-. See 4-Methoxyphenyl 
iodomethyl ketone, 2-hydroxy-. 

Resins (BAMBERGER and v. KLIMBURG), 

A., i, 120. 
constituents of (ZINKE and Ligp), A., 
i, 398 ; (Lies and ZinKe), A., i, 502. 
Resorcinol, 6-chloroacetyl derivative 
(Sonn), A., i, 31. 
l-methyl ether (GoMBERG and JoHN- 
son), A., i, 112. 
Respiration, measurement of (OSTER- 
Hout), A., i, 462. 
(plant), effect of anesthetics on 
(HaAs), A., i, 470. 
Respiratory exchange, apparatus for the 
study of (Prince; HENDERSON), 
A., i, 136. 
metabolism (DE CorrAL), A., i, 319. 
influence of atropine and pilocarpine 
on (KELEMAN), A., i, 511. 
Rhodium :— 
Rhodochlorides, hydrated, dehydra- 
tion of (DELEPINE and Bousst), A., 
ii, 322. 
Rhodium organic compounds :— 
complex ammine salts of (JAEGER), 
bk Fe 
complex oxalates of (JAEGER), A., i, 3. 
Rice bran, fat from (WEINHAGEN), A., 
i, 56. 
Ricinine (BOvrcuER), A., i, 304. 
Ricininic acid, preparation and deriva- 
tives of (BOrrcnER), A., i, 305. 
Ricinstearolic acid, ethyl ester, di- 
iodide of (RrepEL), A., i, 289. 
Rickets, effect of diet on the production 
of (MreLLansy), A., i, 280. 
Ring closure, theory of (MEYER and 
Liupers), A., i, 450. 
See Sodium chloride. 


reaction (FIERz and KoEcHLtn), A., i, 
549. 

Rotatory power and chemical constitu- 
tion of optically active compounds 
(CLoven), T., 526; A., ii, 255. 

Rubber. See Caoutchoue. 

Rubidium chloride, double chlorides of 

(VERMANDE), A., ii, 397. 
estimation of, in plant ash (RosIn- 
son), A., ii, 132. 


**Saccharin ” (0-benzoicsulphinide), ana- 
lysis of (RicHMonD and HI), A., ii, 
339. 
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*‘Saccharincarboxylic acid.” See 
Phthalicsulphinide. 
Safety valve (RirrENHoUSE), A., ii, 358. 


Salicylaldehyde-2:4-dichlorophenyl- 


hydrazone (Bitow and Huss), A., i, | 


314, 

Salicylaldehydepiperylhydrazone 
(WEINHAGEN), T., 585; A., i, 395. 

Salicylic acid, constitution of (WATER- 

MAN), A., i, 154. 

dissociation of, on heating (Baur), 
A., ii, 157. 

basic barium salt (BELLONI 
Bacci), A., i, 64. 

and its salts, behaviour of, in the 
organism (HANZLIK), A., i, 142. 

methy] ester, association of, in benzene 
(Inngs), T., 431. 

Salicylic acid, p-amino-, phenyl ester, 
acetyl derivative. See Salophen. 

Salicylideneaniline, 5-nitro-, and its 
acetyl derivative(v. AUWERs), A.,i,196. 

Salicylidenebenzoylacetone, and its an- 
hydrohydrochloride (CHaTTERJI and 
Guosn), T., 447. 

Salicyluric acid, detection of, in urine 
(HaANz.iIk), A., i, 142. 

Salinity, measurement of, by means of 
electrical conductivity (WEIBEL and 
Tuuras), A., ii, 368. 

Salophen (p-acetylaminophenyl salicyl- 
ate), preparation of (BREWSTER), A., i, 
393. 

Salt. See Sodium chloride. 

Salt deposits, oceanic, equilibria in 

(JANECKE), A., ii, 70, 313. 
from Dallo]l (Eritrea) (Gru), A., ii, 448. 


and 


Salts, electrical conductivity of aqueous | 


solutions of (GuosH), T., 449; A., 
ii, 215. 

diffusion of, into colloids (TADoKORO), 
A., ii, 432. 


prevention of creeping of, over the | 
sides of dishes (Ronrnson), A., ii,74. | 


antagonistic action of (OsTERHOUT), 
A., i, 471; (vAN OvEn), A., i, 472. 


of organic acids, optical and chemical | 
formation of | 


processes in the 
(Hanrzscn), A., ii, 4. 
Salt solutions, osmotic 
(Guosn), T., 707; A., il, 392. 


physiologically-balanced, origin of the | 


conception of (Lore), A., i, 359. 


Samarium, atomic weight of (STEWART | 


and JAMEs), A., ii, 44. 
Samphire oil, constituents of {DELEPINE 
and DE BEtsuNce), A., i, 120. 
Sanderswood, colouring 
(O’NerLu and Perky), T., 125; A., 
i, 181. 


Santal (O'NEILL and Perkin), T., 136; | 


A., i, 182. 


pressure of | 


matters of | 
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n- and iso-Santalin, and their acetyl] de. 
rivatives (O’NEILL and PERKIN), T., 
127, 131; A., i, 182. 

Santalone (O'NEILL and PErkry), T., 
138; A., i, 182. 

Santol (O'NEILL and PERKIN), T., 137; 
A., i, 182. 

Santonin, oxidation of, with organic per- 
acids (CusMANO), A., i, 434. 

Santonin, chloro- (CusMANo), A,, i, 
435. 

Saponification, velocity of. See Velocity. 

Saponins (Srizcet and MEYER), A., i, 

302. 
excretion of, and their hemolytic 
action (FreEGER; BAck), A., i, 325. 

Sarothamnine, and its derivatives 
(VALEUR), A., i, 350. 

Sarothamnus scoparius (broom), alkaloid 
from (VALEUR), A., i, 350, 403. 

Saturated compounds, refractivity of 
(LE Bas), A., ii, 281. 

Schiff’s bases, bromides of (FRANZEN, 
WeGrzyN, and KrirscHEWwsky), A., 
i, 10. 

Scoparin, constitution and derivatives 
of (HErzic and Tirtne@), A., i, 503. 
Scopoline, degradation of (Hxss), A., i, 

404. 


| Scurvy in guinea-pigs (HARDEN and 


ZiLvA), A., i, 562. 

Sea water. See under Water. 

Sea weeds, biochemistry of (KYLIN), A., 
i, 476. 


| Selenium. equilibrium of aluminium and 


(CHIKASHIGE and Aok!), A., ii, 114. 
equilibrium of antimony and (CHIKa- 
SHIGE and FvsirA), A., ii, 116. 
equilibrium of, with cadmium and 
with zinc (CHIKASHIGE and Kuro- 
SAWA; CHIKASHIGE and HIko- 
SAKA), A., ii, 112. 
equilibrium of, with iodine and with 
sulphur (BECKMANN and PLAtz- 
MANN), A., ii, 229. 
Selenium hydride. 
selenide. 
oxide, new (v. Konek), A., ii, 309. 
dioxide, reduction of, in the Bunsen 
flame (Paptsn), A., ii, 309. 
compound of oxalic acid and (Gass- 
MANN), A.,, i, 2. 
Selenic acid, action of iron on (TuT- 
TON), A., ii, 193. 
estimation _ of, volumetrically 
(Moser and Prinz), A., ii, 451. 
Selenious acid, estimation of, volu- 
metrically (Moser and Prinz), A., 
ii, 451. 
Selenium organic compounds, aromatic 
(FARBWERKE VORM. MEISTER, 
Lucivs, & Brinine), A., i, 218. 


See Hydrogen 
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Selenium, detection of, in sulphuric 
acid (PALET), A., ii, 127. 

Selenomethylene-blue bromide. See 
3:6-Tetramethyldiaminophenazselen- 
onium bromide. 

Selenoisotrehalose (WreEpr), A., i, 7. 

a-Semicarbazido-8-phenylpropionic 

acid, ethyl ester (Darapsky and 
BERGER), A., i, 508. 
Semicarbazones (Vv. AUWeEns), A., i, 
193. 

Serum, formation of enzymes in, after 
injection of sucrose (ROHMANN), 
A., i, 138. 

invertase in (BorssEVAIN), A., i, 321. 
estimation of ammonia in (WIEss- 
MANN), A,, ii, 332. 
estimation of the hydrogen ion con- 
centration of (HomER), A., i, 137. 
Serums, clinical value of freezing-point 
determinations of (EIGENBERGER), 
A., i, 512. 
Shark liver = constituents of 
(TsusimoTo), A., i, 89. 
Shattuckite, identity of plancheite and 
(ZAMBONINI), A., ii, 170. 
Shogaol, and its derivatives (Nomura), 
A., i, 447. 
Siaresinol, and its derivatives (ZINKE 
and Lies), A., i, 398. 
Silane, mono- and di-bromo- (Stock 
and Somrgsk!), A., ii, 110. 
tetrachloro- (Stock, SomIEsKI, 
WInTGEN), A., ii, 111. 
Silica. Sce Silicon dioxide. 
Silica-glass, use of, in mercury stills 
(HosTetrer and SosmMan), A., ii, 76. 
Silicie acid. See under Silicon. 
12-Silicomolybdic acid (RosENHEIM and 
JAENICKE), A., ii, 78. 

Silicon, resistance limit of mixed crystals 
of iron and (TAMMANN), A.,, ii, 235. 
Silicon compounds, nomenclature of 

(Srock), A., ii, 110. 

Silicon hydrides (Srock and SomIEsk1), 
A., i, 110, 361; (Stock, Somir- 
SKI, and WINTGEN), A., ii, 110,111. 

dioxide (silica), e uilibriam of 
alumina, lime and (NEUMANN), 
A., ii, 441. 
equilibrium of alumina, magnesia 
and (RANKIN and Merwin), 
A., ii, 199. 
solubility of (LENnER and Mer- 
RILL), A., ii, 43. 
filtration of (NIcoLARDOT 
Koenie), A., ii, 241. 
Silicie acid, occurrence of, in feathers 
of birds (GONNERMANN), A., i, 
465. 
gels, preparation of 
A., ii, 440. 


and 


and 


(HoLMEs), 
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Silicon :— 

Silicie acid, zeolitic, estimation of, 
in soils (GEDROITZ), A., ii, 370. 

Silicates, estimation of alkalis in 
(WeNcER and Branee), A., ii, 
275. 

Silicon organic compounds (GRUTTNER 
and Krauss), A., i, 132 ; (ByepEy), 
A., i, 134. 

Silicon, estimation of, in “ow 
(NICOLARDOT and Kornic), A “—— 
407. 

10- and 12-Silicotungstic acids (RosEN- 
HEIM and JAENICKE), A., ii, 78. 

Silk, cocoon, constituents of (INovE and 
Hirasawa), A., i, 560. 

Silver, atomic weight of (Guyk), A.,, ii, 

112. 

rate of solution of, in chromic acid 
(vAN Name and Hitt), A,, ii, 
104. 

Silver alloys, with copper and gold, 
resistance of, to chemical reagents 
(TAMMANN), A., ii, 447. 

with lead and bismuth or gold (Goro), 
A., ii, 365. 

with gold, resistance of, to chemical 
reagents (TAMMANN), A., ii, 445. 

Silver bases (si/verammines), vapour 
tension of (EpHRaAtM), A., ii, 313. 

Silver salts, first discovery of the action 
of light on (BoruTTAN), A., ii, 345. 

Silver arsenide (Zappr and LAanpaA- 
BURU), A., ii, 398. 

nitrate, osmotic pressure of, in pyrid- 
ine (KoEnIG), A., ii, 432. 
equilibrium of ammonium nitrate, 
barium nitrate and (DE Baar), 
A., ii, 190. 
action of sodium carbonate with, 
in solid form (PARKER), T., 402; 
A., ii, 222. 

Silver organic compounds :— 

acetylide, lecture experiments with 
(Eccrert and Scuimank), A., ii, 
228. 

carbide. See Silver acetylide. 

salts of phenols (HUNTER and Joyce), 
A., i, 63. 

Silver estimation :— 

estimation of, volumetrically 
(Scunerper), A., ii, 205. 

recovery and estimation of, in album- 
ose silver solutions (MAUEB), A., ii, 
454. 

Silver-asbestos (BINDER), A., ii, 453. 

Sitostan (WinpAvs and RauHLéy), A., 
i, 389. 

Sitostandicarboxylic acid (WINDAUS 
and RAHLEN), A., i, 388 

Sitostanol and its acetate (WINDAUS 
and RaHuk&n), A.. i, 388. 
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Sitostanone (WINDAUS and RAHLfN), 
A., i, 388 

Snow, nitrogen, chlorine and sulphates 

in (PEck), A., i, 96. 
detection of hydrogen selenide in 
(GAsSSMANN), A., ii, 309. 

Soaps, refractive index of solutions of 
(LirscHitz and Branpt), A., ii, 
253. 

adsorption of solutions of (LENHER 
and BisHop), A., ii, 155. 
y-alkali resin, colloidal properties of 
(PauL), A., ii, 100. 
estimation of fatty acids in (Boss- 
HARD and Comre), A., ii, 462. 
Soap bubbles, use of, as models of 
crystal structure (MARSHALL), A., 
ii, 37. 
Soap films, stratification of (PERRIN), 
A., ii, 418. 
Soap solutions, hydrolysis of (McBain 
and Bouam), T., 825. 
Soda lime, action of alcohol with (Car- 
ROLL), A., i, 210. 

Sodamide, molten, electrolysis of 
(WOuLER and Stane-Lunp), A., 
ii, 397. 

use of, in syntheses (HALLER and 
BaveEr), A., i, 24, 428; (HALLER 
and Louvrikk), A., i, 397. 

Sodium, resonance and ionisation poten- 
tials of electrons in the vapour of 
(Tate and Foore), A., ii, 287. 

specific heat of (EASTMAN and RopeE- 
BusH), A., ii, 149. 

action of solutions of, in 
ammonia on antimony 
A., ii, 168. 

Sodium alloys with mercury and 

strontium, equilibrium of sodium and 


liquid 
(PECK), 


strontium chlorides with (SmiTH and | 


BRALEY), A., ii, 67. 


Sodium salts, physiological effects of | 
injection of (GREENWALD), A., i, | 


361 


arsenite, action of ethyl hypochlorite 


with (GuTMANN), A., i, 98 


borate, neutralisation of hydrogen per- | 


oxide with (CAMBE and DrAcono), 
A., ii, 368. 


carbonate, action of barium sulphate | 


with, in solid form (PARKER), 
T., 397; A., ii, 222. 

action of cuprous chloride with, in 
solid form (PARKER), T., 405; 
A., ii, 222. 


action of silver nitrate with, in | 


solid form (Parker), T., 402; 
A., ii, 222. 
hydrogen carbonate, 
earbon dioxide by solutions of 

(BucKMASTER), A., i, 355. 


transport of | 
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Sodium cobalt and copper carbonates 
(APPLEBEY and LANE), T., 610; A., 
ii, 313. 

percarbonate, stable, preparation of 
(HENKEL & Co.), A., li, 232. 
chloride (rock salt), crystalline struc- 
ture of (Grosz), A., ii, 169. 
equilibrium of solutions of stront- 
ium chloride and, with amalgams 
of sodium and strontium (Smita 
and BrALEy), A., ii, 67. 
dissociation of (THompson), A., ii, 
441. 
and sulphate, equilibrium of potass- 
ium chloride and sulphate with 
water and (BLASDALE), A., ii, 
231, 232. 
hydroxide, corrosion of glass by (VAN 
NIEUWENBURG), A., ii, 19. 
hypochlorite, decomposition of solu- 
tions of (Bouver), A., ii, 397. 
stability of Dakin’s solution of 
(WiscHo and FREIBERGER), A., 
ii, 198. 
end points of indicators in dilute 
solutions of (CULLEN and 
Austin), A., ii, 265. 
nitrate, use of, in the manufacture of 
ammonium sulphate (Dawson), T., 
675; A., ii, 363. 
Disodium nitrite (MAxrTeEpD), A., ii, 
17. 

Sodium sulphate, equilibrium of ammon- 
ium sulphate, water and (Daw- 
son), T., 675; A., ii, 363; 
(MATIGNON and MEYER), A., ii, 
66, 67, 302. 

solubility of, as a means of measur- 
ing temperatures (RICHARDS and 
Yneve), A., ii, 58. 
ammonium sulphate, preparation of 
(Maticnon and MEyEk), A., ii, 
198. 
sulphide, action of iodine with 
(Enruicn), A., ii, 125. 
polysulphides (THomas and RULE), 
A., ii, 43. 
thiosulphate, alteration in strength of 
a solution of (WATERMAN), A., ii, 
404. 
paratungstate, use in estimation of 
the metal in cyanides (KuzirIAy), 
A., ii, 82. 


| Sodium organic compounds, synthesis of 


(MADINAVEITIA and RaNEDO), A., 
i, 415. 

acetylide, action of, on aldehydes and 
ketones (HEss and MuNDERLOB), 
A., i, 291. 

alkyloxides, kinetics and constitution 
of aqueous-alcoholic solutions of 
(WEcsCcHEIDER), A., ii, 394. 
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Sodium organic compounds, codeine, 
cotarnine, and narcotine (RAKSHIT), 
T., 466 ; A. i, 350. 

cyanide, hydrolysis of (WoRLEY and 
Browne), A., i, 60. 
Sodium estimation and separation :— 
estimation of (RHUE), A., ii, 274. 
estimation of, with the refractometer 
(SHippy and Burrows), A., ii, 
131. 

estimation and separation of potassium 
and (McCruppEN and SARGENT), 
A., ii, 82. 

Soils, acidity of (Spurway), A., i, 152; 
(GILLEsPIE and Wiss), A., i, 368. 
acidity of, measured by the inversion 
of cane-sugar (Rice and Osue!), A 

i, 520. 

absorption of salts by the zeolitic 
bases in (GEDROITZ), A., i, 519. 

ammonification in (MryaKer), A., i, 
91. 

effect of ammonium phosphate on 
(ALLISON), A., i, 248. 

effect of ammonium sulphate on (Lrp- 
MAN and GERICKE), A., i, 248. 

relation of bacteria to the lime require- 
ments of (BEAR), A., i, 206. 

benzoic acid and p-hydroxybenzoic 
acid in (WALTERS), A., i, 152. 

effect of boron compounds on (Cook 
and Wi1son), A., i, 332. 

effect of quicklime on (HAGER), A., i, 
247. 

distribution of some rarer metals 
in (RoBiInson, STEINKOENIG, and 
Miter), A., i, 331. 

distribution of nitrogen in (Morrow 
and Frerzer), A., i, 248. 

action of sulphur on (SHEDD), A., i, 
96. 

alkali, reclamation of (BARNES and 
AI), A., i, 152. 

saline, improvement of (GEDROIT2), 
A., i, 520. 

mechanical and physical analysis of 
(RicHTER), A., ii, 280. 

estimation of humus in (JAKOBSEN), 
A., ii, 136. 

estimation of the hygroscopic coeffi- 
cient of (ALway, KLINE, and Mc- 
Dots), A., ii, 47. 

estimation of zeolitic silicic acid in 
(GEpRoITz), A., ii, 370. 

Soil extracts, estimation of nitrogen in 
(Davisson), A., ii, 370. 

Solanacee, poisonous plants in the 
(Perrig), A., i, 420. 

Solar spectrum, ammonia in the (FowLER 

and Grecory), A., ii, 282. 
water vapour band in the (FowLER), 
A,, ii, 281. 


CXIV. il. 
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Solids, structure of (ComprToy), A., ii, 300, 

structure and properties of (PRaTo- 
LONGO), A., il, 428. 

ionic frequency of (BERNOULLI), A 
ii, 433. 

adsorption of gases by (LANGMUIR), 
A., ii, 430 

— between (PARKER), T., 396 ; 

» ii, 221. 

Solubility, measurements of (LLoyp), 

A., li, 221. 

effect of internal pressure on (HILDE- 
BRAND), A., ii, 36, 65. 

in ternary mixed liquids (HoLmss), 
T., 263; A., ii, 188. 

Solution, changes in volume during 

(BAXTER), A., ii, 65. 
of substances in absolute sulphuric acid 
(Oppo and CASALINO), A., ii, 352. 
— > — of (Hoxtmgs), T., 263; 
ii 
antiien - light by (Hantzscn), 
A., ii, 2. 
magnetic susceptibility of (QUARTA- 
ROLI), A., ii, 426. 
— Ne (KENDALL and Booger), 
, li, 3 
wgele pressure of (vAN KLoosTER), 
A., ii, 74 
aqueous, — and specific volume 
of (HERz), A., ii, 153. 
of double salts (ToRRANCE and 
Knicut), A., ii, 299. 
formation of additive compounds in 
(KENDALL, BoocE,and ANDREWS), 
A., ii, 36. 
ideal dilute, kinetic theory of (SHort- 
ER; TINKER), A., ii, 9. 
iso-piestic (BOUSFIELD), A., ii, 293. 
non-aqueous, electrical conductivity of 
(Guosu), T., 627; A., ii, 348. 
Solvents, non- -aqueous, reactions in (Fry 
and DonnELLY), A., ii, 167. 

Specific volume. See Volume. 

Spectra, distribution of intensity in, 
excited Pd cathode rays (Ho.ts- 
MARE), A., ii, 283. 

of isotopes (HARKINS and ARONBERG), 
A., ii, 89. 
of meteorites (Crookes), A., ii, 25. 
absorption, of solutions of alkali and 
alkaline earth metals in liquid 
ammonia and were (GrB- 
son and Arco), A., ii, 417. 
of indicators, and their use in —_ 
— analysis (TINGLE), A., ii, 


aa ro ~ es colouring matters 
EHRMANN and Sanpoz), A., i, 

98, 126 ; ii, 344; (KEHRMANN, 
SanDoz, Rocuar, and Bovsis), 


A., i, 126, 
32 
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Speetra, emission, relation between ioni- 
sation potential and (HARDTKE), 

A., ii, 385. 
of gases (HAMBURGER), A., ii, 210. 
high-frequency, and structure of atoms 
(SoMMERFELD ; Kroo), A., ii, 303. 
line, origin of (HEMSALEcH), A., ii, 

384 


ultra-red reflection, of nitrates(ScHaEF- 
ER and ScuuseErt), A., ii, 282. 

resonance (Woop), A., ii, 90; (Woop 
and Kimura), A., ii, 91. 

Réntgen ray (VEGARD), A., ii, 93, 94, 
1 


Spectral series, differences of atomic 
frequency and number in (BELL), A., 
ii, 383. 

Spectrochemistry (v. AuweERs), A., ii, 

3 


and constitution of tautomeric com- 
pounds (v. Auwers), A., ii, 381. 

of cyclic compounds (Vv. AUWERs), 
A., ii, 343. 

Spherulites with helicoidal winding, 
artificial coloration of (GAuUBERT), A., 
ii, 355. 

Spinacene, and its derivatives (CHAp- 
MAN), T., 458; A., i, 295. 

Spirits, estimation of alcohol in (Nac 
and LAL), A., ii, 411. 

Spleen, active substances in (BERLIN), 
A., i, 360. 

Squalene (Tsusimoro), A., i, 89. 

Stachydrine, isolation and identification 

of, in lucerne hay (SrEENBOCK), A., 
i, 476. 

phosphotungstate (DruMMOND), A., i, 
337. 


Standard solutions, method for taking 
aliquot portions of (MILLE), A., ili, 
80. 


Stannic salts. See under Tin. 
Stanni- and Stanno-chlorides. 
under Tin. 
Starch, constitution of (SARASIN), A., i, 
375. 
soluble, formation of, 
(Boas), A., i, 330. 
distillation of, in a vacuum (PIcTET 
and Sarasin), A., i, 59. 
hydrolysis of (BLaker), A., i, 254; 
(v. Euter), A., i, 414. 
action of diastase on (BERCZELLER), 
A., i, 131. 
action of formaldehyde on (MaGei and 
Woker), A., i, 375. 
compound of iodine and (BERCZELLER), 
A., i, 101. 
formation of lactose from (ROHMANN), 
A., i, 138. 
reactions of, in solution (GROLL), A., 
i, 292. 


See 


by moulds 
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Stars, shouting, phenomena of (VERon- 
NET), A., ii, 439. 

Stearic acid, nephelometric value of 

(CsonKA), A., ii, 277. 
cerous salt (MorRRELL), T., 116; A.,i, 
98. 

Stereochemical studies (HoLmBERc), A., 
i, 523 ; (HoLmBerc and LENANDER), 
A., i, 529. 

Steric hindrance (REIcH, SALzMANy, 
and Kawa), A., i, 14; (v. Braun 
and Mintz), A., i, 127 ; (v. Braun, 
ARKUSZzEWSKI, and KOHLER), A., i, 
257 ; (KLaus and Bavupiscw), A., i, 
430. 

influence of, on biological processes 
(BaupiscH and Kraus), A., i, 53. 

Stevensite, occurrence of (GLENN), A., 
ii, 121. 

Stilbene, p-amino-a-cyano-. See a- 

Phenylcinnamonitrile, a-p-amino-. 
p-amino-w-cyano-. See  a-Phenyl- 
cinnamonitrile, p-amino-, 
4-nitro-3-cyano-, and 2-nitro-4-cyano- 
4’-hydroxy- (PFEerrrer and Kuiv- 
KERt), A., i, 344. 

Stilbene-4:4’-dicarboxylic acid, methyl 
ester (Meyer and HOFMANN), A,, i, 67. 

Still for preparation of pure water 
(MosELey and Myrrs), A., ii, 428. 

for mercury, made of silica-glass 
(Hosrerrer and Sosman), A., ii,76. 

Still-head for distillation of ammonia 
(Hurry), A., ii, 128. 

Stizolobin (Jouns and Finks), A., i, 
316. 

Stizolobium niveum (Chinese velvet 
bean), globulin of (JoHNs and Finks), 
A., i, 316. 

Streptococcus laclis. 
lactis. 

Strontium alloys with mercury and 
sodium, equilibrium of sodium and 
strontium chlorides with (Smirn and 
Bra.ky), A., ii, 67. 

Strontium bromide and chloride, transi- 
tion temperatures of, and their use 
in thermometry (RicHARDs and 
YNGVE), A.,. ii, 58. 

chloride, equilibrium of solutions of 
sodium chloride and, with amalgams 
of sodium and strontium (SMITH 
and Bra.ey), A., ii, 67. 

Strontium detection and estimation :— 
detection of, in presence of barium 

(Ratkow), A., ii, 275. 
estimation of (WINKLER), A., ii, 241. 

Strychnos nuz vomica, chlorogenic acid in 
the seeds of (TUNMANN), A., ii, 453. 

Styrene, bromonitro-derivatives (REICH, 
AGAMIRIAN, KOEHLER, GAJKOWSKI, 
and LusBeEck), A., i, 262. 


See Bacterium acidi 
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, w-nitro-, catalytic reduction of 

(Sonn and SCHELLENBERG), A., i, 9. 

Styrylchloride, o -iodo- (WEITzENBOCcK), 

A., i, 494. 

Styryl methyl ketone, m-hydroxy- 

(Nomura and Nozawa), A., i, 439. 

Substance, O,H,,ON., from acetalde- 
hyde-ammonia and dimethy! diket- 
one (Drets), A., i, 449. 

O,H,.0,N., from acetaldehyde-ammo- 
nia and dimethyl diketone (DrExs), 
A., i, 449. 

C,H,0;N;, from heating 1-nitro-3:5- 
diketopiperazine (Dussky and GRA- 
NACHER), A., i, 188. 

C,H,,NI,, from dimethyliodomethyl- 
3-iodopentylammonium iodide and 
silver oxide and potassium iodide 
(VALEUR and Luce), A., i, 102. 

C,H,,0.N,, from furfuraldehyde, di- 
methyl diketone and nitric acid 
(Diets), A., i, 449. 

0,H,,0,N., from furfuraldehyde and 
dimethyl diketone (Diets), A., i, 

449. 

C,H,,ON, and its salts, from formalde- 
hyde and a-2-piperidylpropan-8-ol 
(Hess and Ercue.), A., i, 36. 

CyoH,s02, and their bromides, from 
menthone (WALLACH and Grore), 
A., i, 544. 

C,)H,,0,;N;3, from acetaldehyde-am- 
monia and dimethy] ketone (DrExs), 
A., i, 449. 

©,,H,O,N, from 2-acetylpyrrole and 
furfuraldehyde (Frxzi and VEccuHI), 
A., i, 447. 

C,,H,ON,, from benzaldehyde and 
dimethyl diketone (DIELs), A., i, 


449. 

C,,H,,0,N,, from benzaldehydeand di- | 
methyl diketone oxime (D1Ets), A., 
i, 449. 

C,,H 03, from heating sodium B- | 
resorcylate (MRAzEK), A., i, 72. 


C,,H,ON, from 
hydrogen arsenate and a-naphthy!]- 


amine (Boon and OciLvie),A.,i,461. | 


C,3H,,;0,N, from 2-acetyl-3:5-dimeth- 


ylpyrrole and furfuraldehyde (Fixzr | 


and Veccui), A., i, 447. 


C,,;H,,0.N2, from cinnamaldehyde and 


dimethyl ketone (Dizts), A., i, 449. 

C,,H,,0,, from mowric acid and 

tassium hydroxide (SPIEGEL and 
EYER), A., i, 303. 


€,,H,,0,, from leaves of Adonis ver- | 


nalis (HrYL, Hart, and ScuHMIpr), 
A., i, 208. 
C,5H,,0,N, from 2:4-diacetyl-3:5-di- 


methylpyrrole and furfuraldehyde | 


(Finzi and Veccut), A., i, 448. 


a-naphthylamine | 
| Succinie acid, detection of, in tissucs 
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Substance, C,,H,,0,N (two), from ethyl 


acetyldimethylpyrrolecarboxylates 
and furfuraldehyde (Finzi and 
Veccni), A., i, 447. 

C,¢H,,0,N,8, from thioceyanic acid and 
benzoyi-m-nitrophenylethylene ox- 
ide (Boprorss), A., i, 281. 

C,¢H,,;0,N,8,. from thiocarbamide and 
benzoyl-m-nitrophenylethylene ox- 
ide (BopForss), A., i, 231. 

C,,H,,03;, and its phenylhydrazone, 
from acetylacetone and salicylalde- 
hyde (CHATTERJI and Guosu), T., 
448; A., i, 303. 

C,,H,,;0,N, from 2:5-diacetylpyrrole 
and furfuraldehyde (Finzi and 
Veccut), A.,i, 448. 

CygH,,0,N,, from pinewood and p- 
nitrophenylhydrazine (WICHEL- 
HAUS and LANGE), A., i, 151. 

C,sH,,0;P, from ricinstearolic acid 
and phosphorus haloids (Rrepz1), 
A., i, 212. 

C,,H;,0;P, from ricinolic acid and 
phosphorus haloids (RIEDEL), A., i, 
212. 

C,3H,,0,N,8, from di-p-phenetylthio- 
carbamide (REUTTER), A., i, 497. 
C,sH,,0;N,Cl, from di-p-phenetyl- 
thiocarbamide (ReutTEr), A., i, 

497. 

C,,H,,0,, and its derivatives, from 
oxidation of methylenedi-8-naphth- 
ol (KoHN and OsTERSETZER), A., i, 
501. 

C,,H..0;, from acetylacetone and 
salicylaldehyde (CHaTTeRJI and 
GuosH), T., 449; A., i, 303. 

Cy7Ho99 3 (+ $H,0), from benzoylacet- 
one and salicylaldehyde (CuHAaTrrensi 
and Guosn), T., 446. 


Substitution, effect of, in chemical re- 


actions (FRANZEN), A., i, 456. 


Succinnamic acids, thiol-, stereochemis- 


try of (HoLMBERG and LENANDER), 
A., i, 529. 


(THUNBERG), A., ii, 87. 


Succinie acids, iodo-, stereochemistry of 


(HotmBere), A., i, 523. 


Succinylmalonie acid, constitution of 


esters of (v. AUWERS and AUFFEN- 
BERG), A., i, 436. 


Sucrase, action of (CoLIN and CHAuDuN), 


A., i, 414; ii, 357. 


Sucrose (saccharose: canc-sugar), influence 


of temperature and concentration on 
the retractive index of solutions or 
(MILLER and Wor ey), A., ii, 
181. 

heat of combustion of (SwiENTO- 
SLAWSK]), A., ii, 32. 
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Sucrose (saccharose : cane-sugar), osmotic 
pressure of, in pyridine (KoEnic), 
A., ii, 432. 

inversion of (v. Eviter ; Conin and 
CHAuDvN), A., i, 414. 
by hydrochloric acid (WATERMAN), 
A., i, 101, 154. 
inversion and estimation of (Ross), 
A., ii, 247. 
detection of, by the Selivanov reaction 
(WREHUIZzEN), A., ii, 279. 
detection of, in milk (ELspon), A., ii, 
412, 
Sugar, formation of, from proteins (DE 
CorRAL), A., i, 319. 
in blood (GuTMANN and ADLER), A., 
i, £0; (Ecr), A., i, 356. 
in diabetes, rate of dialysis of 
(KLEINER), A., i, 356. 
influence of morphine on (Ross), 
A., i, 356. 
metabolism of. See Metabolism. 
excretion of, in urine 
OsTERBERG, and DupLzy; BENE- 
DICT, OSTERBERG, and NEuwIRrs), 
A., i, 322. 
detection of, in urine (Rvoss), A., ii, 
337. 
estimation of, in blood, microchemi- 


cally (Eck; Bane), A., ii, 278; | 


(Bane and HATLEHOEL), A., ii, 
279. 

estimation of, in urine (MAYER), A., 
ii, 85. 

Sugars, autoxidation of (BrerczELLER 

and Szec6), A., i, 101. 

effect of formaldehyde on the reducing 
action of (MacciI and WoKER), A., 
ii, 22. 

action of, on bronchial secretion (Lo 
Monaco), A., i, 466. 

colloidal chemistry of the detection of, 


by Fehling’s method (FiscuEr and | 


Hooker), A., ii, 278. 


aldose, estimation of (CoLIN and Lis- | 


viIN), A., ii, 461. 
reducing, estimation of,in urine (FoLIN 
and McE.iroy), A., ii, 207. 
estimation of, in urine by Cam- 
midge’s method (Garrow), A., 
ii, 245. 
y-Sugars, condensation of (CuNNING- 
HAM), T., 604; A., i, 374. 
o-, m-, and p-Sulphamidobenzoie acids, 
uranyl salts (MULLER), A., i, 383. 
$-Sulphamidophthalic acid, and _ its 
methyl ester (ZINcKE and Scnir- 
MANN), A., i, 551. 
Sulphanilie acid. See Aniline-p-sulph- 
onic acid. 
Sulphazone colouring matters (HERz0¢), 
A., i, 310 


| Sulphonie acid, C,,H,,0,8, 


(BENEDICT, | 


| Sulphosalicylic acid, 


| Sulphur, 
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Sulphides, estimation of, by oxidation 
with potassium iodate (DEAN), A., ii, 
204. 

Sulphites. See under Sulphur. 

Sulphite turpentine. See Turpentine. 

Sulphoanisyl phenylethyl ketone, and 
its ammonium salt (PFEIFFER and 
NEGREAND), A., i, 19. 

m-Sulphobenzeneazo-m-phenetidine, and 
its derivatives (REVERDIN, RILLIE7, 
and VERNET), A., i, 456. 

$-Sulphobenzoic acid, 6-amino-, prepara- 
tion of (FARBENFABRIKEN VORM. F, 
BayYER & Co.), A., i, 262. 

Sulphocarboxylic acids, azides and 
hydrazides of (ScHRADER), A., i, 44, 
197. 

o-Sulphohydrazidobenzohydrazide an- 
hydride, and its benzylidene deriva. 
tive (ScHRADER), A., i, 197. 

from 1- 
phenylnaphthalene-2:3-dicarboxylic 
anhydride and _ sulphuric acid 
(SCHAARSCHMIDT and KorTEn), A., 
i, 433. 

Sulphonic acids, bromo- and _ chloro- 
amino-, salts of (TRAUBE and y, 
DRATHEN), A., ii, 108. 

hydroxy-, aromatic, preparation of 
condensation products of (BADISCHE 
Anitin- & Sopa-Fasnrik), A., i, 
261. 

Sulphonylides (ANscHiTz), A., i, 424. 

Sulphonylphenylcearbamic acid, 0-amino-, 
ethyl ester and anhydride (ScHRADER), 
A., i, 44. 

amino-, amino- 

benzoyl derivatives (FARBENFABRIKEN 

vorm. F. BAyErR & Co.), A., i, 113. 

molecular complexity of 
(Kettas), T., 903. 

allotropy of (ATEN), A., ii, 193. 
and its influence on the melting 

point (BecKMANN, Paut, and 
LIEscHE), A., ii, 308. 

colloidal, refractive index of (Lir- 
SCHITzZ and BRANDT), A., ii, 253. 

equilibrium of, with iodine and with 
selenium (BECKMANN and PLATz?- 
MANN), A., ii, 229. 

equilibrium of water and, at high 
temperatures (LEwIs and RANDALL; 
RANDALL and y. BicHowsky), A., 
ii, 158. 

use of, as a cryoscopic solvent (Brck- 
MANN and Pusremane), A., ii, 218. 

action of sulphury] and thiony] chlor- 
ides on (NoRTH and THomson), A., 
ii, 229. 

action of, on organic compounds 
(SzpERL; SzpeERL and WIERUS?- 
Kowa.sk1), A., i, 492. 
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Sulphur, seleniferous, composition of 
(Brown), A., ii, 116. 

action of, on crops and soils (SHEDD), 
A., i, 96 

metabolism of. See Metabolism. 

Sulphur compounds, reversible reactions 
of (Lewis, RANDALL, and v. Br- 
cHowskyY), A., ii, 158. 

Sulphuryl chloride, action of, on phos- 
phorus and on sulphur (NortH and 
TuHomson), A., ii, 229. 

Thionyl chloride, action of, on phos- 
phorus and on sulphur (NorrH and 
THomson), A., ii, 229. 


Sulphur dioxide, mobility of ions in | 


vapour of (YEN), A., ii, 213. 
solubilities of (Luoyp), A., ii, 221. 
liquid, solubility of hydrocarbons 


in (Moorg, MorELt, and EcLorr), | 


A., i, 285. 
oxidation of, in air (GENELIN), A., 
ii, 438. 
catalytic oxidation of, in presence 
of platinum and rhodium (WENG- 
ER and URFER), A., ii, 230. 
Sulphurous acid, estimation of, in 
presence of sulphuric, thiosulphuric, 
and trithionic acids (BILLETER and 
Wavre), A., ii, 330. 


Sulphites, aromatic, preparation of | 


(BapIscHE ANILIN- & Sopa- 
Faprik), A., i, 297. 
Sulphuric acid, thermal properties of 
(PorRTER), A., ii, 296. 
fuming, thermal properties of 
(PokTER), A., ii, 296. 
free energy of dilution of (RANDALL 
and CusHMAN), A., ii, 147. 
absolute, condition of substances in 
solution in (Oppo and CASALINO), 
A., ii, 189, 352. 
reduction of, by carbon monoxide 
(MILBAUVER), A., ii, 360. 
action of, on olefines (Brooks and 
HumpaHRrey), A., i, 286. 
detection of selenium in (PALET), 
A., ii, 127. 
gravimetric estimation of, by the 
barium sulphate method (Karao- 
GLANOW), A., ii, 47, 126, 239, 
369 ; (WINKLER), A., ii, 451. 
estimation of, in presence of sul- 
phurous, thiosulphuric, and tri- 
thionic acids (BILLETER and 
Wavre), A., ii, 330. 
Sulphates, detection of (Denicis), A., 
ii, 82. 
estimation of, volumetrically (VANs- 
TEENBERGER and BAvziL), A., ii, 
451, 
estimation of, in rain and snow 
(Prox), A., i, 96. 
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Sulphur :— 

Sulphates, estimation of, in urine 
(FLonnk), A., ii, 239. 

Hyposulphites (Binz, Hurrer, and 
GoLDENZWEIG), A., i, 4. 

Thiosulphuric acid, estimation of, in 
presence of sulphuric, sulphurous, 
and trithionie acids (BILLETER and 
Wavre), A., ii, 330. 

Trithionic acid, estimation of, in 
presence of sulphuric, sulphurous, 
and thiosulphuric acids (BILLETER 
and Wavre), A., ii, 330. 

| Sulphur organic compounds :— 

8-naphthyl chlorides. See Naphthal- 
| ene, 8-chlorothiol-. 

| Sulphur estimation :— 
estimation of, in ores (HAWLEY), A., 

ii, 172. 

estimation of, in copper ores (MAIER), 
A., ii, 175. 

estimation of, in presence of mercury 
(Francots), A., ii, 271. 

estimation of, in pyrites (KARAO- 
GLANOwW and P. and M. Dimirrow), 
A., ti, 198. 

estimation of, volumetrically, in pyr- 
ites and slag (MARTIN), A., ii, 330. 

estimation of, in urine (HAMBURGER), 
A., ii, 47. 

Sulphuryl chloride. See under Sulphur. 

d-Sumaresinol, and its derivatives (LIEB 

and ZINKE), A., i, 503. 

Sunlight, formation of nitrites from ni- 
trates in, and their assimilation by 
green leaves (Moore), A., i, 365. 

Suprarenal glands and carbohydrate 
metabolism (KURIYAMA), A., i, 324. 

Suprarenine. See Adrenaline. 

Surface tension of solutions of alkaloids 

(BERCZELLER and SEINER), A.,i, 143. 
of solutions of enzymes (BERCZELLER), 
A., i, 131. 

of mixed liquids (Morean and 
Grices), A., ii, 38; (MorGAN and 
Scar et’), A., ii, 39; (BERCZELLER), 
A., ii, 390. 

Systems, binary. See Binary systems. 
disperse, optical properties of (LiF- 

scHITz), A., ii, 181; (LirscH1rz 
and Branprt), A., ii, 253. 
absorption of light and size of parti- 
cles in (PIHLBLAD), A., ii, 418. 
univariant, equilibria in (Morey and 
WILLIAMSON), A., ii, 66. 


l 
| 


z. 


Tantaiam, are spectrum of (JOSEWSKI), 
A., ii, 25. 
estimation of, in _ iron 
(TravERs), A., ii, 177. 


alloys 
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Tartaric acid, amides and ‘imides of 
(CASALE), A., i, 535. 
p-aminophenol hydrogen ester (Ca- 
SALE), A., i, 535. 
’ dimethyl ester, association of, in benz- 
ene (INNEs), T., 433. 
detection of salts of (CurTMAN, Lewis, 
and Harris), A., ii, 87. 
estimation of, in presence of malic 
acid by an optical method (WrLta- 
MAN), A., ii, 249. 

Taste, variation of, with constitution 
(Nomura and Nozawa), A., i, 438. 
Taurine, preparation of (ScHMipr and 

Warson), A., i, 255. 
excretion of (ScHMIDT, v. ADELUNG, 
and Watson), A., i, 281. 
Tautomeric compounds, spectrochem- 


| Tetrahydrobetulol (SrmMLer, 


istry and chemical constitution of (Vv. | 


AuwWERs), A., ii, 381. 


Tautomerism, keto-enolic, and refracti- | 


vity (Le Bas), A., ii, 281. 

Tellurium, equilibrium of aluminium 
and (CHIKASHIGE and Nosf), A., ii, 
114. 

Tellurium dioxide, reduction of, in the 

Bunsen flame (Papisn), A., ii, 309. 

Telluric acid, and its alkali salts, col- 
loidal modifications of (RosENHEIM 
and JANDER), A., ii, 194. 

Temperature, measurement of, by the 

solubility and transition points of 
salts (RicHARDS and YN@vE), A., 
ii, 58. 

measurement of, by means of eutectic 
alloys (STEINMETZ), A., ii, 58. 

relation between vapour pressure and 
(Ham, CuHuRcHILL, and RypeEr), 
A., ii, 292. 

high, reactions at (Lewis), A., ii, 30. 

low, measurement of (Catu and 
Onnes), A., ii, 218, 294. 

Terephthalic acid, and nitro-, menthyl 
alkyl esters of (CoHEN and DE PEN- 
NINGTON), T., 57; A., ii, 93. 

Terpenes aud ethereal oils (WALLACE), 
A., i, 428; (WaLLAcH, WALTER, and 
Wotrr), A., i, 439; (WALLAcH, 
GroTr, HALUSTEIN, JESSEN, and 
Woopman), A., i, 440; (WaLLacn, 
#FRHARDT, and JESSEN), A., i, 442; 
(WaLLacn and STANDACHER), A., i, 
444; (WaLLAcn and Peiikay), A., i, 
445, 

Terpene group, hydrogenation of acids, 
alcohols, and aldehydes of the (PAAL), 
Ms, &, 251. 


Terpineol, action of hypochlorous acid | 


on (SLAWINSK1), A., i, 502. 
Tetra-acetylglucosido-a-hydroxy butyric 


acid, ethyl ester (FIscHER and ANGER), | 


A., i, 526. 


| 
| 
| 
| 
{ 
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Tetrabenzoylglucose, and its compound 
with pyridine (Fischer and Norn), 
A., i, 226. 

Tetracarbimide, identity of, with cyanuric 
acid (WALTERS and Wrse), A., i, 
60. 

s.-Tetraethyldidsobutyldistannane 
(GrUTTNER), A., i, 160. 

s.-Tetraethyldi-n-propyldistannane 
(GrtTTNerR), A., i, 160. 

ar-Tetrahydroaceto-a-naphthalide,  4- 
mono- and 2:4-di-nitro- (GREEN and 
Rowe), T., 959. 

Tetrahydroanhydrocpiberberine, and its 
salts (PERKIN), T., 510; A., i, 849, 

Tetrahydrobetulene (SEMMLER, JONAs, 
and Ricuter), A., i, 301. 

JONAS, 
and RicntTer), A., i, 301. 

ac- and ar-Tetrahydro-a- and ~8-carb- 
amidonaphthalenes (SCHROETER and 
Tuomas), A., i, 418. 

Tetrahydrodiphenyl (FARBENFABRIKEN 
vorm. F. Bayer & Oo.), A., i, 534. 

Tetrahydrodoremol (SEMMLER, JoNas, 
and Roreniscu), A., i, 119. 

Tetrahydrodoremone (SEMMLER, JONAS, 
and Rorniscu), A., i, 119. 

Tetrahydroelemene, products of ozonisa- 
tion of (SpMMLER and Liao), A,, i, 
95. 

Tetrahydroelemol, derivatives of (Szum- 
LER and LiAo), A., i, 25. 

Tetrahydroeucarvone, hromo- and hydr- 
oxy-, and their derivatives (WALLACH 
and STANDACHER), A., i, 444. 

Tetrahydroeucarvylamine, and its deriv- 
atives (WALLACH and STANDACHER), 
A., i, 444. 

Tetrahydroferulene (SEMMLER, JONAS, 
and Roentscn), A., i, 119. 

Tetrahydro-1-methylnaphthalene-8- 
carboxylic acid (WiLtsTATrer and 
JAQUET), A., i, 392, 

Tetrahydronaphthalene, absorption and 
excretion of, in the body (ScHROETER 
and Tuomas), A., i, 418. 

ar-Tetrahydronaphthalene, _a-chiloro-, 
and 1-chloro-2:4-dinitro- (GrEEN and 
Rowe), T., 971. 

Tetrahydronaphthalene series (GREEN 
and Rowe), T., 955. 

ar-Tetrahydro-a-naphthol, 2- and 4- 
mono-, and 2:4-di-nitro- (GREEN and 
Rowe), T., 968. 

ar-Tetrahydro-a-naphthol-4-sulphonic 
acid, and its sodium salt, and 2-nitro- 
(GREEN and Rowe), T., 967. 

ar-Tetrahydro-a-naphthylamine, _pre- 
paration and derivatives of, and 4- 
mono- and 2:4-di-nitro- (GREEN and 
Rowe), T., 955. 


a ee 
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ac-Tetrahydro-8-naphthylamine, and 
its derivatives, constitution and phy- 
siological activity of (WasrEr), A., i, 
515. 

Tetrahydro-a-naphthyleyanomethyl- 
amine (V. Braun, ARKUSZEWSKI, and 
KOHLER), A., i, 258. 

§:6:7:8-Tetrahydro-a-naphthylmethyl- 
amine, and its derivatives (v. Braun, 
ARKUSZEWSKI, and Kéuter), A., i, 
258. 

Tetrahydropyran 4-carboxylic acid (Vv. 
Braun and Kou er), A., i, 121. 

Tetrahydropyran-4:4-dicarboxylic acid, 
and its ethyl ester (v. Braun and 
KOHLER), A., i, 121. 

1;2:3: 4- Tetrahydroquinoline-2-carboxyl- 
ic acid, 2:4-dihydroxy-, and its 
methyl] ester (HELLER), A., i, 310. 

Tetralin. See Tetrahydronaphthalene. 

Tetramethy1-3:3’-diaminodiphenylmeth- 
ane, and its methiodide (ScHOLL 
and Lenxo), A., i, 506. 

3:9-Tetramethyld‘aminophenazoxonium 
nitrite, and its absorption spectra 
(KEHRMANN and Sanpoz), A., i, 126. 

3:6-Tetramethyldiaminophenazselenon- 
ium bromide (KARRER), A., i, 237. 

Tetramethyl-3-methylbenzidine, and its 
derivatives, and 6:6’-dinitro- (v.BRAUN 
and Mintz), A., i, 127. 

Tetramethyl y-methylgalactoside (Cun- 
NINGHAM), T., 599; A., i, 374. 

Tetramethyl 8-methylglucoside, prepar- 
ation of (HAwortu and Leircn), T., 
194, 

Tetramethyl-m-phenylenediamine, 4:6- 
dinitro- (BorscnE, LOWENSTEIN, and 
Quast), A., i, 13. 

3:3:5:5-Tetramethyltetrahydrofuran, 4- 
hydroxy- (KoHN and NevusrAp7vEr), 
we A 

Tetraphenylfuran, 
(Francis), A., i, 26. 

Tetraphenylpyrrole, synthesis of (G. M. 
and R. Rosrnson), T., 6389; A., i, 
448. 

Tetraphenylthiophen (Szrert and WIk- 
RUSZ-KOWALSKI), A, i, 492. 

Tetrazole, cyano-, action of hydrazine 
hydrate on (Lirscuitz and Donatn), 
A., i, 353. 

Tetrazolecarbohydrazidine, hydrazonium 
salt of, and its derivatives (LirscH11z 
and Donatn), A., i, 353. 

Thallium in volcanic deposits (Brun), 

A., ii, 323. 
in lead sulpharsenate minerals of 
Switzerland (Brun), A., ii, 323. 
ium alloys with antimony and 
with lead, electrolytic potential of 
(Bexrer), A., ii, 425. 


3:4-di-p-nitro- 
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Theobromine, estimation of (Emery and 
Spencer), A., ii, 380. 

Thermal conductivity of mixed gases 
(WEBER), A., ii, 216. 

Thermite, definition of (ScH1mANK), A., 
ii, 296. 

Thermochemical processes, of 

(Travtz), A., li, 151. 
studies (LAGERLOF), A., ii, 31, 62, 
353. 

Thermochemistry, standard unit for, of 
organic compounds (SwiENTOsLAW- 
SKI), A., ii, 32. 

Thermodynamics, third law of, in rela- 
tion to entropy (LEwiIs and Gipson), 
A., ii, 29. 

Thermometer, ebuilioscopie determina- 
tions with an ordinary (KIPLINGER), 
A., ii, 294. 

Thermo-regulator, improved (FERGU- 
SON ; MiLnavEr), A., ii, 257. 

Thermostat, high temperature (HAUGH- 
Ton and Hanson), A., ii, 98. 

Thermotropy and phototropy (SENIER 
and GALLAGHER), T., 28; A., i, 
109. 

Thienylphenylbenzoin 
CoupEkc), A., i, 504 

Thiocarbamides, aromatic, preparation 
of (FARBENFABRIKEN VORM. F. Bayer 
& Co.), A., i, 113. 

Thiocarbimides and thiocyanates (JoHN- 

son and TickNor), A., i, 256. 
aromatic, addition of ethyl sodioaceto- 
acetate to (WorRALL), A., i, 161. 
a-Thiocarbiminopropionie acid, ethyl 
ester, and its derivatives (JOHNSON 
and Ticknor), A., i, 256. 

Thiocyanates and thiocarbimides (JoHN- 
son and TrokNnor), A., i, 256. 

Thiocyanic acid, production of, 

animals (Drzan1), A., i, 360, 563. 

methyl ester, equilibrium of methyl- 
thiocarbimide and (Gruis), A., i, 
157. 

Thio-esters, estimation of, in urine 
(CorpiEk), A., ii, 204. 

Thionacetanilide, y-bromo- (WORRALL), 
A., i, 162. 

Thionaphthenequinone-anilide, conden- 
sation of sulphazone with (HERzos), 
A., i, 311. 

Thioncarbonic acid, autoxidation of de- 
rivatives of (BILLETER and WAVRE), 
A., i, 87a. 

Thionmalon-p-bromoanilic acid (Wor- 
RALL), A., i, 162. 

Thionmalon-8-naphthylamic acid { Wor- 
RALL), A., i, 162. 

Thionmalon-j-toluidic acid (WORRALL), 
A., i, 162. 

Thiony] chloride. 


law 


(Tuomas and 


in 


See under Sulphur. 
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Thorium, a age of (MriTNER), A., 
ii, 347. 
ratio of mesothorium to (McCoy and 
HENDERSON), A., ii, 422. 
Thorium detection and estimation : — 
detection of, colorimetrically, with 


pyrogallolaldehyde (KasEerer), A., | 


li, 244. 
estimaticn of (GoocH and KoBaYAsHI), 
A., ii, 177. 


Thymic acid, preparation and properties | 
of (FEULGEN), A., i, 413; (FEULGEN | 


and LANDMANN), A., i, 554. 
Thymol, ultrafiltration of supersaturated 
solutions of (BERCZELLER), A., ii, 100. 


Thymolsulphophthalein, use of, as an | 


indicator in acidimetry (CLARK and 

Luss), A., ii, 449. 

Thymyl] sulphite (Bapiscne ANILIN- & 

ODA-FABRIK), A., i, 297. 

Thyroid, active principle of (KENDALL), 
A., i, 560. 

effect of feeding with, on carbohydrate 

metabolism (Kurtyama), A., i, 139. 

Thyroxin (KENDALL), A., i, 560. 

Time, importance 
analysis (KARAOGLANOW), A., ii, 239, 
241. 

Tin, grey, crystalline structure of (Bis. 

and KoLtKMEYER), A., ii, 443. 

action of nitric acid on (KLEIN- 
SCHMIDT), A., ii, 400. 

distribution and elimination of, in the 
body (SALANT, RrEGER, and TREUT- 
HARDT), A., i, 326. 

Tin oxychloride (KELLER), A., ii, 45. 
Stannic chloride, compound of benzoyl- 

m-nitrophen yisthegtene oxide with 
(Boprorss), A., i, 230. 

fluoride, behaviour of, in solution 
(FurmAN), A., ii, 269. 

Stannic- and Stanno-chlorides, in- 
organic, preparation of (Druce), 
A., ii, 234. 

Stannous salts, colloids produced by 
the action of potassium dichromate 
with (Wirt), A., ii, 321. 

Metastannic acid, and its compounds 
(KLEINscHMIDT), A., ii, 400. 

Tin organic compounds (GRUTTNER, 
Krause, and WIeERNIK), A., i, 
135 ; (Grirrner), A., i, 159. 

Stanni- and Stanno-chlorides, organic 
(Druce), T., 715; A., i, 535. 

tri- and tetra-alkyls (GriTTNER and 
Krause), A., i, 158. 

diethyl-n-amyl and  -e-bromoamyl 
bromides (GrOTTNER, KRaAvsE, and 
WIeErnIk), A., i, 135. 

triethyl-n-amyl and -e-bromoamyl 
(GrutTrner, Kravsz, and WIER- 
NIK), A., i, 185. 
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Toluene compounds, Me = 1. 


| Tin organic compounds :— 


dimethyl- and _ trimethyl-e-bromo- 
amyls (Gri1TNerR, KRAUSE, and 
WIERNIK), A., i, 135. 

triphenyl haloids, preparation 
(Kraus), A., i, 415. 

Tin estimation :— 

estimation of, in  wolfram 
(PowELL), A., ii, 410. 

Tin ore, analysis of (Gotick), A., ii, 135. 

Tin plate, metallographic examination 
of (Maymr), A., ii, 443. 

estimation of lead in, volumetrically 
(DEININGER), A., ii, 455. 

Tissues, influence of the swelling of 
colloids in cells on (Spek), A., i, 
278. 

animal. See Animal tissues. 

Titanium, line spectrum 

GrRAMONT), A., ii, 49. 

separation of aluminium, iron, 
manganese, zirconium and (Brown), 
A., ii, 84. 


of 


ores 


of (DE 


| Tolane chlorides, preparation of (Davip- 


of, in gravimetric | 


son), A., i, 160. 
Toluene, absorption spectra of (MAssoL 
and Faucon), A., ii, 210. 
compound of hydrogen bromide with 
(Maass and Russet), A., i, 534. 
preparation of chlorine derivatives of, 
substituted in the side chain 
(Gress and Geicrr), A., i, 160. 
estimation of, in gases (H. S. and 
M. D. Davis and MacGrecor), 
A., ii, 411. 
Toluene, chlorinated, analysis of (Luss 
and CLARK), A., ii, 460. 
p-nitro-, bromination of (BREWSTER), 
A., i, 160. 

Toluene-p-sulphodichloroamide, pre- 
paration of (Krauss and CreEDB), 
A., i, 62. 

Toluene-o- and -p-sulphonamides, freez- 
ing-point curves of mixtures of (Mc- 
Kre), T., 799; A., i, 534. 

Toluene-o-sulphonic acid, uranyl salt 
(MULLER), A., i, 383. 

Toluene-o- and ~-p-sulphonic acids, 
analysis of mixtures of (McKre), T., 
799; A., i, 534. 

1-p-Toluenesulphonylguvacine (FREU- 
DENBERG), A., i, 403. 

1-p-Toluenesulphonylpiperidine- (3 !)- 
carboxylic acid, (3:4 ?)-dihydroxy- 
(FREUDENBERG), A., i, 403. 

Toluic acids, esterification of (FREAS 
and Rep), A., ii, 160. 

Toluic acids, hydroxy-, ammonium salts 
(McMaster and Wricurt), A., i, 263. 

o-Toluidine stanni- and stanno-chlorides 
(Druce), T., 716; A., i, 535. 


INDEX OF SUBJECTS. 


Tolwene compounds, Me = 1. 
p-Toluidine, equilibrium of nitrobenzenes 
with (KREMANN and PErRITSCHEK), 
A., ii, 68. 

o- and p-Toluidine, action of n-butyl 
chloride on (Remtty and HIckKIn- 
BoTToM), T., 974. 

p-Toluidinobenzaldehyde, 2-m-nitro-,and 
its oxime (Mayer and Srern), A., i, 37. 

o-Toluidinoformaldehyde 2:4-dichloro- 
phenylhydrazone (BiiLow and Huss), 
A., i, 197 

a-0-Toluidinoglyoxyl-amide and -hydr- 
azide, dichlorophenylhydrazones of, 
and their derivatives (BiLow and 
Huss), A., i, 196. 

1-a-0-Toluidinoglyoxylamido-2:5:di- 
methylpyrrole-3:4-dicarboxylic acid, 
ethyl ester, 2:4-dichlorophenyibydr- 
azone (BULow and Huss), A., i, 197. 

a-Toluidinoglyoxylic acid, 2:4-dichloro- 
phenylhydrazone (BiLow and Huss), 
A., i, 197. 

a-Toluidinoglyoxylic acids, ethyl ester 
dichlorophenylhydrazones (BiiLow 
and Huss), A., i, 43. 

p-Toluidinomethyl a-hydroxybenzyl 
hyposulphite (Binz, Hvuerrer, and 
GOLDENZwWEIG), A., i, 6. 

Toluonitrile, 5-nitro-4-hydroxy- 
(BorscuHE, LOWENSTEIN, and Quast), 
A., i, 12. 

p-Toluoylbenzoic acid, 2-w-dibromo- 
(CHEMISCHE FABRIK 
ELEKTRON), A., i, 264. 

Toluoylphenylethylene oxides, amino-, 
acetyl derivatives (JORLANDER), A., i, 
21. 

Tolyl sulphites (BADISCHE ANILIN- & 
Sopa-Faprik), A., i, 297. 

0-Tolyl ethyi ether, 5-bromo- (v. 

Auwers), A., ii, 343. 
methyl ether, 6-nitro- (SIMONSEN), 
T., 781; A., i, 542. 
p-Tolyl-8-benzylhydrazine, m-amino-, 
and its sodium sulphonate (FRANZEN 
and MONDLANGE), A., i, 458. 


GRIESHEIM- | 
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Toluene compounds, Me = 1. 
m-Tolyl ethyl diketone, 4-hydroxy-, di- 
p-nitrophenylhydrazone (v. AUWERS), 
A., i, 195. 
m-Tolylglyoxal, 4-hydroxy-, di-p-nitro- 
phenylhydrazone (v. AUWERS), A., i, 
194. 
m-Tolylglyoxylic acid, 6-amino-, and 
its salts (MARTINET), A., i, 345. 
o-Tolyl a-hydroxystyryl ketone, 5- 
amino-, acetyl derivative (Jér- 
LANDER), A., i, 21. 
m-Tolylideneanilines, nitrohydroxy-, 
and their acetyl derivatives (v. 
AuwERs), A., i, 196. 
1-p-Tolylideneindene (BERNTHSEN), A., 
i, 487. 
1-N-p-Tolyl-C-methy]-1:2-anthraquin- 
oneiminazole (FARBWERKER VORM. 
Meister, Lucius, & Brinrne), A., 
i, 192. 
m-Tolyl methyl diketene, 4-hydroxy- 
phenylhydrazones (v. AUWERs), A., i, 
194, 
2-m-Tolyl-3-methylquinoxaline, 4’-hydr- 
oxy-, and its methyl ether (v. 
Auwers and MULLER), A., i, 28. 
Tolyloxides, sodium, decomposition of, by 
carbon dioxides (DENBIGH), A., i, 535. 
m-Tolyl isupropyl diketone, 4-hydr- 
oxy-, di-p-nitrophenylhydrazone (Vv. 
AuwErRs), A., i, 195. 
2-m-Tolyl-3-isopropylquinoxaline,  4’- 
hydroxy- (v. AUWERs and MULLER), 
A, &. 


| Tolylquinolinedicarboxylic acid, hydr- 


3-Tolyl-2-benzylquinoxaline, 5’-amino-, | 


acetyl derivative (JORLANDER), A., i, 
21 


p-Tolyl-n-butylnitroamine, nitro-deriva- 


tives of (REILLY and HickINBoTTOM), | 


T., 992. 
o- and p-Tolyl-n-butylnitrosoamines, 


and their nitro-derivatives (REILLY | 


and Hickinpotrom), T., 979, 989. 
Tolylene-3:4-sulphonylide-5:5’-disulph- 


oxy- (FARBWERKE VORM. MEISTER, 
Lucius, & Brinine), A., i, 548. 

m-Tolyl a-semicarbazidoethyl ketone, 
4-hydroxy-, semicarbazone (V. 
AuweERs), A., i, 195. 

m-Tolyl a-semicarbazidopropyl ketone, 
4-hydroxy-, | semicarbazones (Vv. 
Auwers), A., i, 196. 

Toxins, theories of the action of (Kar- 
RER), A., ii, 431. 

Trees, relation between osmotic concen- 
tration of leaf sap and height of 
leaf insertion in (HARRIS, GORTNER, 
and LAWRENCE), A., i, 151. 

catechol and quinol in the bark of 
(v. Lippmann), A., i, 246. 
isoTrehalose, thio- (WREDE), A., i, 7. 
Triacetonamine, nitroso-, velocity of 
catalysis of (McBain and BoLam), 
T., 825. 


_ $:4:5-Triacetoxybenzaldehyde, and its 


onic acid, and its salts and chloride | 


(Anscut1z and HopEntvs), A., i, 425. 

m-Tolyl a-ethoxyethyl ketone, m-4- 
hydroxy-, p-nitrophenylhydrazone (v. 
Auwers), A., i, 1 


| 


p-nitrophenylhydrazone (RoSENMUND 
and Zerzscue), A., i, 300. 


| $:4:5-Triacetoxybenzoic acid, and its 


salts and derivatives (FISCHER, 
BERGMANN, and LipscH1T2), A., i, 173. 
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3:4:5-Triacetoxybenzoylfructosediacet- 
one (Fiscurr and Noru), A., i, 227. 

3:4:5-Triacetoxybenzoylglucosediacet - 
one (FiscHeR and BERGMANN), A., i, 
225. 

4-(3’:4’:5’-Triacetoxybenzoyloxy)-3:5- 
diacetoxybenzoic acid, and its deriva- 
tives (Fiscner, BERGMANN, and 
Lrpscuitz), A., i, 174. 

Triacetylfructoseacetone (FiscHER and 
Norn), A., i, 227. 

Triacetylgallic acid. See 3:4:5-Triacet- 
oxybenzoie acid. 

8-Triacetylmethyl /-arabinoside (Hup- 
son and DALz), A., i, 335, 

a-Triacetylmethyl-d-xyloside (Hupson 
and Dats), A., i, 355. 

ee (Hupson and Daz), 
o, i, 335. 

Triisoamylamine phosphotungstate 
(DrumMonp), A., i, 336. 

Triarylearbinols, action of formic acid 
on (Kovacue), A., i, 539. 

Triarylmethane colouring matters, pre- 
paration of (FARBWERKE vorq. MEIs- 
TER, Lucius, & Briintne), A., i, 228. 

Tribenzoylfructose and -acetone and ¢ri- 
bromo-(FiscHEerand Norn), A., i, 227. 

Tri-n-butyl phosphite (MILoBENDzKI 
and Sacunowsk1), A., i, 478 ; (MILo- 
BENDZKI and Szu.etn), A., i, 495. 

Tri‘sobutylene (MILOBENDzKI and Sacu- 
NOwWSKI), A., i, 478. 

Tridymite, melting point of (FERGUSON 
and MERwIn), A., ii, 362. 

Triethy]-8-bromoethylarsonium bromide 
(CHEMISCHE WERKE GRENZACH), A., 
i, 295. 

Triethylethanolarsonium hydroxide, and 
its salts (CHEMISCHE WERKE GREN- 
ZACH), A., i, 295, 534. 

p-Triethylsilyltriethylstannylbenzene 
(GROTTNER and Krauss), A., i, 133. 

p-Triethylsilyltrimethylplumbylbenzene 
(Grirrner and Krause), A., i, 133. 

Trigalloylglucose (FiscueR and Bere- 
MANN), A., i, 224. 

Trigalloylglucoseacetone (Fiscnrr and 
BERGMANN), A., i, 224. 

Triglycineamidedianilide (Dunsky and 
GRANACHER), A., i, 189. 

eee. and its hydro- 
chloride (DuBskY and GRANACHER), 
A., i, 189. 

Trigonelline, reduction products of 
(WINTERSTEIN and WEINHAGEN), A., 
i, 35. 

1:2:3-Trimethoxybenzene, 4:6-dinitro- 
(PotLecorr aud Rosrnson), T., 656 ; 
A., i, 428. 

Trimethylamine phosphotungstate 
(DraumMonp), A., i, 336. 


INDEX OF 


SUBJECTS. 


Trimethyl-8-bromoethylarsonium brom- 
ide and picrate (CHEMIscHE WERKE 
GrenzAcn), A,, i, 295. 

3:4:5-Trimethylcarbonatobenzaldehyde, 
and its p-nitrophenylhydrazone 
(Ros—ENMUND and ZETzscHE), A., i, 
300. 

1:3:5-Trimethylcoumaran-2-one, and its 
derivatives and  1-hydroxy- (y, 
Auwers and MU.iER), A., i, 30; (v. 
AuweErs), A., i, 195. 

Trimethylenediglycine, 8-hydroxy-, and 
its salts (KRAUSE), A., i, 157, 837. 

1:7-Trimethyleneisatin, and its deriva- 
tives (MartTINET), A., i, 351. 

Trimethylethanolarsonium hydroxide, 
and its salts (CHEMISCHK WERKE 
GRENZACH), A., i, 295, 533. 

Trimethylethylenediamine, and its salts 
(v. Braun, HEIDER, and MULLER), 
A,, i, 407. 

Trimethyliodomethylammonium iodide, 
reduction of (VALEUR and Luce), A., 
i, 155. 

1:5:7-Trimethylisatin, and its phenyl- 
hydrazoue (HeLttER and Bavm- 
GARTEN), A., i, 235. 

885-Trimethyl-n-pentane, ey5-trihydr- 
oxy- (Koun and NeusrAprer), A., i, 
477. 

cis-1:2:8-Trimethylcyc/opentane-1-carb- 
oxylic acid, 2-hydroxy-, aud its salts 
and derivatives (NoyEsand SKINNER), 
A., i, 66. 
1:2:2-Trimethy]-A‘-cyclopentene-1-carb- 
oxylic acid, and its methyl ester 
(Noygs and SKINNER), A., i, 65. 
4(2':2’:3’)-Trimethylcyc/vpentyl-2-meth- 
yl-4-allylpyrrolidone (Haier and 
Lovuvrikr), A., i, 397. 
2:3:6-Trimethylpyridine, and its salts 
(Eckert and Lori), A., i, 79. 
a-Trimethylstanny]-e-trimethylplumbyl- 
pentane (Griirrner, Kravse, and 
Wierntk), A., i, 135. 

Trioxyanhydromethylberberine 
KIN), T., 747. 

Trioxymethylene, action of, on hydro- 
carbons in presence of aluminium 
chloride (FrANKFORTER), A., i, 105. 

Triphenylamine, p-nitroso-, and its 
hydrochloride (PiccaRD, KHARASCH, 
and Fusck), A., i, 385. 

Triphenylmethane, absorption spectra 

of (Masso and Favcon), A., ii, 210. 
specific heat and heat of fusion of 
(HILDEBRAND, DuscHak, Foster, 
and Breese), A., ii, 29. 
Triphenylmethane colouring matters and 
eir absorption spectra (KEHRMANN), 
A., i, 311; (KeurMann and SANDOZ), 
A., ii, 344, 


(Per- 
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ae OE (GomBERG and JouHN- 
son), A., i, 111. 

aBd- Triphenyl- n-valeric acid, ayd-tri- 
hydroxy-, and its tribenzoate (Bop- 
rorss), A., i, 230. 


di-Triphosphonucleic acid, brucine salt | 


(THANNIAUSER and DorrMiLuer), 
A., i, 47. 

Tripropyl phosphite (MtLoBENDzKI and 

«-Szuern), A., i, 495. 

Tripropylamine phosphotungstate 
(DrummonpD), A,, i, 336. 

Triticum sativum. See Wheat. 

3:4:5-Tri-triacetoxy benzoylglucoseacet- 
one (FISCHER and Beremany), A., i, 
224. 

Tri-3:4:5-trimethoxybenzoylglucose 
(FIscHER and BERGMANN), A., i, 


Tri-3:4:5-trimethoxy benzoylglucoseacet- 
one (FiscHER and BERGMANN), A., i 
225. 

Tri-3:4:5-trimethylcarbonatobenzoyl- 
glucoseacetone (Fischer and BeErc- 
MANN), A., i, 224. 

Tropic acid, preparation of (CHEMISCHE 

WERKE GRENZzACR), A., i, 300. 
synthesis of (MULLER), A., i, 223. 

Truxillic acids, structure of (pE Jone), 
A., i, 172. 

Tryptophan, formation of kynurenic acid 
from, in the animal organism (Mar- 
suoKA), A., i, 467. 

Tryptoproteases, detection of (FRAN- 
cEsco), A., ii, 340. 

Tuba, a poison for fish (IsHrkawa), A., 
i, 94. 

Tubatoxin (IsH1kawa), A., i, 94. 

Tuberculosis, biochemistry and chemo- 
therapy of (HunER), A., i, 361. 

Tubes, exhausted, method of weighing 
(GutcHaRD), A., ii, 16. 

Tubing, glass and rubber, tight con- 
nexions between (KIPLINGER), A., ii, 
360. 

Tumours, nitrogenous extractives of 
(DrumMonp), A., i, 142. 

Tungsten, arc spectrum of (BELKE), A., 

li, 142 

atomic heat of (WorTHING), A., ii, 
217. 

———— chemistry of (COLLEN- 
BURG), A., ii, 267. 

Tungsten compounds, analysis of, by 
volatilisation in carbon tetrachloride 
vapour (JANNASCH and L&IsTE), A., 
ii, 460. 

Tungsten :— 

Chlorotungstites (CorLeNBuRG), A., 
ii, 269. 


Oxalotungstites (CoLLENBURG), A., ii, 
268. 
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Tungsten estimation :— 
estimation of, colorimetrically (TRra- 
vers), A , ii, 176. 
estimation of, in the powdered metal 
(Hopgs), A., ii, 21. 
estimation of, in presence of titanium 
(FENNER), A., li, 372. 
Tungsten steel, structure of, and its 
changes under influence of heat 
(Honpa and Muraxamt), A.,, ii, 316. 


Tungstenite (WELLS and Butter), A 
ii, 46. 

Turpentine, sulphite (ScHorcER), A., i, 
257. 


| Tyrosine, decomposition of, by bacteria 


(RHEIN), A., 
364. 

esters and hydrazides of, and their 
derivatives (Curtius and DonsEL), 
A., i, 46. 

estimation of, in presence of uric acid 
(HerzFELD and KLINGER), A., ii, 
415. 


i, 363 ; (Tsups1), A.,i, 


U 


Ultra-filtration of colloidal solutions 
(OstwaLp), A., ii, 391. 
apparatus (OsTWALD), A., ii, 192, 
264; (DE Waanp; Kober), A., ii, 
359. 
Vasaturated compounds, refractivity of 
(Le Bas), A., ii, 49, 281. 
chemical and pharmacological char- 
acteristics of (v. Braun and 
K6OHLER), A., i, 162. 
condeusation of (Prins), A., i, 261. 
Uracil-6-acetic acid, 2-imino-, and its 
guanidine salt, and 5-nitro- (WorR- 
RALL), A., i, 409. 

Uremia, experimental, physical chem- 
istry of (BIENENSTOCK and CSsAKI), 
A., i, 205. 

Uranium, third isotope of (Piccarp), 

A., ii, 6 

effect of fluorescein on the activity of, 
in physiological fluids (ZWAARDE- 
MAKER), A., ii, 182. 

Uranium salts, photolysis of (BAUER ; 
Harr), A., ii, 143. 

Uranium organic compounds, complex 
uranyl (MULLER), A,, i, 382. 

Uranium, estimation of, in presence of 
formic acid (Harr), A., ii, 1438. 

Uranothallite, probable identity of 
liebigite and (LARSEN), A., ii, 120. 

Urea (carbamide), action of urease on 

(YAMAZAKI), A., i, 414. 

estimation of, in blood (PELTRISoT), 
A., ii, 414. 

estimation of, in placenta tissue 
(Hammett), A., ii, 250. 
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Urea (carbamide), estimation of nitrogen 
in, gasometrically (RENAUD), A., ii, 
405. 


See also Carbamide. 
Urease, formation of (JAcosy), A., i, 54. 

preparation of, from bacteria (J AcoBy), 
A., i, 132. 

— of aldehydes on (Jacosy), A., 
i, 274. 

influence of neutral salts on the action 
of (GroLL), A., i, 201. 

action of, on urea (YAMAZAKI), A., i, 
414. 

Urethane, molecular weights of metallic 

salts in (Brunt), A., ii, 432. 

mechanism of the synthesis of urea 
from (WERNER), T., 622; A., i, 
380. 

Uric acid, action of hydrogen per- 
oxide on (VENABLE), A., i, 409; 
(Moore and Tuomas), A., i, 410. 

phosphotungstate (DrumMMmonp), A., i, 
337. 


metabolism. See Metabolism. 

estimation of, in blood (Morris), A., 
ii, 251; (CurtTMAN and LeEur- 
MANN), A., ii, 464. 

estimation of, in urine and blood 
(TERVAERT), A., ii, 250. 

estimation of, in physiological fluids 
(Kowarsky), A., ii, 87. 

estimation of, in presence of tyrosine 
(HERZFELD and KLINGER), A., ii, 
415. 

Uridinephosphoric acid, barium salt 

(LEVENE), A., i, 130. 

brucine salt(THANNHAUSER and Dorr- 
MULLER), A., i, 47; (LEVENE), A., 
i, 130. 

Urine, acidosis in (BARNETT; VAN 

SLYKE), A., i, 204. 

elimination of arsenic and mercury in 
(Durer), A., i, 561. 

carbon dioxide content of (DENIs and 
Minor), A., i, 360. 

creatine and creatinine in (RoszE, 
Dimmitt, and BarT.Lett), A., i, 
361. 

erepsin in (HEDIN and Masal), A., i, 
90. 

excretion of foreign substances in 
(BERCZELLER), A., i, 141. 

destruction of organic compounds in 
(CorDIER), A., ii, 204. 

human, occurrence of phosphorus in 
(Feieu), A., i, 514. 

excretion of saponins in (FircEr), A., 
i, 325. 

excretion of sugar in (BENEDICT, 
OsTERBERG, and DuDLEY; BENE- 
DicT, OSTERBERG, and NEUWIRTH), 
A., i, 322. 


Urine, analytical methods relating to :— 


analysis of (LE#), A., ii, 140. 

detection of acetone in (TRUNKEL), 
A., ii, 179; (WAGENAAR; Bonr- 
IscH), A., ii, 250. 

detection of albumin in (LENz), A., ii, 
88; (BARBE and JuSTIN-MUELLER), 
A., ii, 467. 

detection of ammonia in, by nessleri- 
sation (SUMNER), A., ii, 239. 

detection of bile pigments in 
(Foucuet), A., ii, 415. 

detection of citric acid in (AMBERG 
and McCiurRe), A., i, 141. 

detection of mercury in (GUTMANN), 
A., ii, 409. 

detection of methylene blue in (Tri- 
BONDEAD), A., ii, 416. 

detection of phenols in (RHEIN), A., i, 
363. 

detection of picric acid in (Rozier), 
A., ii, 179; (GANASSINI), A., it, 
374. 

detection of salicyluric acid in (HANz- 
LIK), A., i, 142. 

detection of sugar in (Rvoss), A., ii, 
337. 

detection and estimation of arsenic 
and mercury in (DuREr), A., i, 
561. 

detection and estimation of quinine 
in (RAMSDEN and LIpKIN), A., ii, 
251; (Pépin), A., ii, 414, 415. 

estimation of acetoacetic acid, acetone, 
and 8-hydroxybutyric acid in (VAN 
Styxke), A., ii, 86. 

estimation of acetone in (SABEL), A., 
ii, 464. 

estimation of albumin in, volumetric- 
ally (JusTIN-MUELLER), A., ii, 
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estimation of ammonia in (WIEss- 
MANN), A., ii, 332; (LECLERE), A., 
ii, 369. 

estimation of chlorine in (VorTocEr), 
A., ii, 330. 

estimation of dextrose in (GuRTOV; 
Mayer), A., ii, 85 ; (HUGENHOLI2 ; 
BenEpict and Osrersers), A., ii, 
246. 

estimation of dextrose in, colorimetric- 
ally (Isaacson), A., ii, 246. 

estimation of dextrose in, polarimetric- 
ally (Frericus and MANNHEIM), 
A.. ii, 246. 

estimation of nitrogen in, by Kjeld- 
ahl’s method (C. aud M. OxuMe), 
A., ii, 452. 

estimation of pentose in (TESTON!), 
A., ii, 85. 

estimation of phosphates in (ANGIO- 
LAN]), A., ii, 240. 
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Urine, analytical methods relating to :— 
estimation of phosphorus in (SATO), 
A., ii, 406. 
estimation of quinine in (HARTMANN 
and Z1La), A., i, 328. 
estimation of the reducing power of 
(Rvoss), A., ii, 206. 
estimation of reducing 
(Fourn and McEt.roy), A., 
(Garrow), A., ii, 245. 
estimation of sulphur in (HAMBUKG- 
ER), A., ii, 47. 
estimation of sulphates in (FLOHR), 
A., ii, 239. 
estimation of thio-esters in (CoRDIER), 
A., ii, 204. 
estimation of uric acid in (TERVAERT), 
A., ii, 250. 
Urobilinogen (DE GRAAFF), A., i, 510. 
Urochromogen, estimation of (BAUMGAR- 
TEL), A., ii, 208. 
Urotropine. See Hexamethylenetetr- 
amine. 
Uvitic acid, dimethy] ester (ScHorcER), 
A., i, 62 
Uzara root, constituents of (HENNIG), 
A., i, 94 
Uzaridin, and its triacetyl derivative 
(HENNIG), A., i, 95. 
Uzarin (HENNIG), A., i, 95. 


sugars in 
ii, 207 ; 


V. 


Vaccinius myrtillus (myrtle), pigment | 


in the berries of (Marini), A., i, 
519. 


Valency (Hinspere), A., ii, 106 ; (Lor- 
| Vapour pressure, 


ING), A., ii, 396. 

nature of (CIAMICIAN and PapoaA), 
A., ii, 74. 

subsidiary (EPHRAIM and RosENBERG), 


A., i, 389 ; ii, 115; (EPHRAIM), A., | 


ii, 313. 


isoValeraldehyde, a-bromo-, and its di- | 


ethyl acetal (MADINAVEITIA and 
PuyAt), A., i, 373. 

Valeric acid, isobutyl ester, physical 
properties of (MaTHews and Fa- 
VILLE), A., i, 153. 


isoValeric acid, abnormal behaviour of, | 
with aldehydes in the Perkin reac- | 
tion (SCHAARSCHMIDT, GEORGEA- | 
copoL, and HERZENBERG), A., i, | 


431. 
isoamy] ester, inhibition of foaming by 
(Fisk), A., ii, 358. 
isoValeroxybenzoyl-a-bromo/sovaleryl- 


amide, a-bromo- (PERELSTEIN and | 


Biret), A., i, 166. 
3-isoValeryl-p-cresol, 3-a-chloro- (v. AU- 
WERs and MULLER), A., i, 29. 
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tsoValerylglycollic acid. See isoValeryl- 
oxyacetic acid. 
isoValerylmandelic acid. See isoValeryl- 
oxyphenylacetic acid. 
isoValeryloxyacetic acid (CHEMISCHE 
Faprik von F. Hrypen), A., i, 264. 
isoValeryloxyphenylacetic acid (CHEM- 
ISCHE FABRIK VON F. HEYDEN), 
A., i, 263. 
and its calcium salt (VoswiINCKEL), 
A., i, 167. 
Vanadium, resistance limit of mixed 
crystals of iron and (TAMMANN), 
A., ii, 235. 
Vanadic acid, estimation of, by electro- 
lytic reduction (Goocu and Scorr), 
A., ii, 373. 
Vanadium detection, 
separation :— 
detection of, in water (MEAvuRIO), A., 
ii, 135. 
estimation of, by means of carbon 
tetrachloride (JANNASCH and Har- 
woop), A., ii, 373. 
estimation of, in presence of molyb- 
denum (TrAvERs), A., ii, 135. 
estimation of, in presence of titanium 
(FENNER), A., ii, 372. 
separation of phosphorus and (KRropr), 
A., ii, 173. 
Vanillin-2:4-dichlorophenylhydrazone 
(BitLow and Huss), A., i, 314. 
Vanillylidenediacetophenone, and its 
benzoyl derivative (NomuRA and 
Nozawa), A., i, 439. 


estimation, and 


| Vapour density, Victor Meyer apparatus 


for determination of (MacINNEs and 
KREILING), A., ii, 32. 
determination of 
(BRUNELLI ; ArIés), A., ii, 352. 
Raoult’s law of, kinetic theory of 
(JAGER), A., ii, 187. 
relation between temperature and 
(HAM, CHURCHILL, and RypEr), 
A., ii, 292. 
of dissociating compounds (WEc- 
SCHEIDER), A., ii, 298. 
of liquids (ARtks), A., ii, 61, 186. 
of liquid metals (HILDEBRAND), A., 
ii, 61. 
of solutions(VAN KLoosTER), A., ii, 74. 
of diatomic liquids (Arts), A., ii, 
151. 
of tetra-atomic substances (Arrks), 
A., ii, 219. 
of penta-atomic compounds (ARrés), 
A., ii, 258. 
of octa-atomic compounds (Arts), A., 
ii, 294. 
Vegetable fluids, processes of oxido- 
reduction in (ABELOUs and ALoy), 
A., i, 150. 
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Velocity constants, calculation of 
(Lewis), T., 471; A., ii, 263. 

Velocity of capillary ascension of liquids 
(Lucas), A., ii, 391. 

Velocity of catalytic hydrogenation, in- 
fluence of carbon monoxide on (Max- 
TED), A., ii, 72. 

Velocity of chemical reactions (Mc- 
Barn), A., ii, 40. 

Velocity of hydrolysis of esters (VER- 
KADE; ANDERSON and Pierce), A., 
ii, 103; (Patomaa; Birk), A., ii, 
434. 

Velocity of reaction, influence of 
lipoids on (SikGrriep), A., ii, 
223. 

at constant pressure (Topp), A., ii, 
190. 

at constant volume (Topp) A., ii, 
102. 

Velocity of solution of metals in acids 
(CenTNERSZWER), A., ii, 162. 

Veratric acid, amino-, and bromoamino-, 
acetyl derivatives (SimoNsEN and 
Rav), T., 788. 

Veratrine (Freunp and Scuwanrz), A., 
i, 304 

Veratrole, derivatives of (KAUFMANN 
and MiLuEr), A., i, 178. 

Veratrole, 4-amino-, and 5-nitro-4- 
amino-, and their acetyl derivatives 
(StmonsEN and Rav), T., 27; A., i, 
116. 

bromo-, bromoamino- and bromonitro- 
derivatives, and their acetyl and 
benzoyl derivatives (SIMONSEN and 
Rav), T., 784; A., i, 537. 

8:5:6-trinitro- (PoLLECOFF and RosIn- 
son), T., 654 ; A., i, 428. 

Veratrole-6-sulphonic acid, 3:5-dinitro-, 
sodium salt (PoLLEcoF¥Y and losrn- 
son), T., 655. 

p-Veratroylearbinol. See 3:4-Dimeth- 
oxy beuzoylmethy] alcohol. 

0-Veratryl alcohol. See 2:3-Dimeth- 
oxybenzyl alcohol. 

o-Veratrylhomopiperonylamine, and its 
hydrochloride (KAUFMANN and Mi L- 
LER), A.,i, 178. 

o-Veratrylidenehomopiperonylamine 
(KAUFMANN and MULLEr), A., i, 
178. 

o-Vinylbenzylmethylethylamine, and its 
salts(v. Braun and KOHLER), A., i, 
186. 

1-0-Vinylbenzylmorpholine, and its salts 
and derivatives (Vv. BRAUN and KOuHL- 
ER), A., i, 269. 

2-8-Vinyloxyethyldihydro/scindole, and 
its salts and derivatives (v. Braun 
and KOHLER), A., i, 269. 

Viridite (KreTscuHMER), A., ii, 171. 
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Vivianite from phosphate deposits of 
Florida (Watson and Goocn), A., ii, 
119. 

Viscosimeter, modified (Lipsronz), A., 

ii, 221. 
for use with blood (TrEvAy), A., i, 
355. 
Viscosity of liquefied gases (VERscHarF- 
FELT), A., ii, 221. 
of volatile liquids (LipsTon®), A., ii, 
221. 

Vitamine, fat-soluble (Sreenzocx, 
BoutTwWELL, and Kent), A., i, 513. 
Vitamines (DurcuER and Co.L.atz), 

A., i, 561. 
pharmacology of (UHLMANN), A., i, 
419, 563. 

Volatile substances, apparatus for 
manipulation of (Srock), A., ii, 
353. 

Volcanic deposits, boron, lithium and 
thallium in (Brun), A., ii, 323. 

Volume, changes of, on mixing chemi- 
cally indifferent gases (Fuchs), A., ii, 
298. 

Volume, specific, and fluidity of aqueous 

solutions (Herz), A., ii, 155. 
of liquid mixtures (HERZ), A., ii, 
389. 

Volume curves, solid and liquid, con- 
vergence of (Lx Bas), A., ii, 33. 

Volume elasticity, atomic heat and fre- 
quency of monatomic metals (BEr- 
NOULLI), A., ii, 427. 

Volumeter for anzrobic culture (NoRTH- 
Rup), A., i, 468. 

Volutin, development of, in cells, and 
its composition (VAN HERWERDEN), 
A., i, 282. 


w. 


Wagner rearrangement (RuzitKa), A., 
i, 398 

Wagner-Saytzeff reaction (ENKLAAR), 
A., i, 154. 

Walden inversion (SENTEK and TucKER), 
T., 140; A., i, 166; (Senrer, Drew, 


and Martin), T., 151; A., i, 166; 
(CLoueH), T., 526; A., ii, 255. 
Water, proof of the formation of, from 
the action of acids with bases 
(Franck), A., ii, 112. 
constitution of, and osmotic pressure 
(BousFIELD), A., ii, 64. 
vapour, ultra-red absorption spectrum 
of (HErrNneER), A., ii, 282. 
spectrum of, in the solar spectrum 
(Fow er), A., ii, 281. 
liquid, heat of formation of, from its 
lous (MULLER), A., ii, 61. 
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(o-Xylene, Me: Me = 1:2; m-xylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 
Water, effect of dissolved substances on é 
the velocity of crystallisation of 
(Brann), A., ii, 393. 
solubility of oxygen in (Cosrs), A., ii, 
265. 
vapour pressure of (BRUNELLI), A., ii, 


still for preparation of pure (MosELEY 
and Myegrs), A., ii, 428. 

distilled, evolution of carbon dioxide 

from, under pressure (PATTEN 
and Mars), A., ii, 197. 

influence of carbon dioxide dissolved 
in, in alkalimetry (BruuHNs), A., 
ii, 453 

Conductivity water, pure, preparation 
of (WEILAND), A., ii, 56. 

NATURAL WATER :— 

Potable or drinking water, estimation 
of phosphoric acid in (VAN Eck), 
A., ii, 370. 

Rain-water, nitrogen, chlorine, and 

sulphur im (Peck), A., i, 96. 

detection of hydrogen selenide in 
(GASSMANN), A., ii, 309. 

Sea-water, de-salting of (BRIEGER), 

A., ii, 264. 

from the China Sea, radium content 
of (Wricut and Hetsg), A., ii, 
420. 

off Plymouth, phosphoric acid- in 
(MATrHEWs), A., ii, 197. 

estimation of gold in (Kocn), A., 
ii, 186. 

Spring and mineral waters of Bell- 

ville, Argentina, arsenicand vanad- 
ium in (Bano), A., ii, 402. 

in Northern Luzon, radioactivity of 
(Hetse), A., ii, 182. 

of Neuchatel and Seeland, radio- 
activity of (Perret and Ja- 
QuEROD), A., ii, 255. 

Philippine, radioactivity of (HEISE), 
A., ii, 182. 

detection and estimation of bromine 
in (Casares and Taster), A., ii, 
330. 

Water analysis :— 

analysis of, in the field (HEISE and 
BeurMan), A., ii, 205. 

detection of nitrates in (Escaicn), A., 
ii, 2738. 

detection of vanadium in (MEAURIO), 
A., ii, 135. 

detection and estimation of lead in 
(Metprum), A., ii, 83. 

estimation of hardness of (BERCZEL- 
LER), A., ii, 1832; (WAGNER), A., 
ii, 174; (BEHRMAN), A., ii, 206. 

estimation of magnesia in (Mon- 
HAUPT), A., ii, 335. 


Water-fleas, action of narcotics and 
potassium cyanide on (BUYTENDYK), 
A., i, 468. 

Water-in-oil emulsions (SCHLAEPFER), 
T., 522; A., ii, 260; (Hauzu), A., ii, 10. 

Water pump. Sce Pump. 

Wax, paraffin. See Paraffin wax. 

Waxes, animal and vegetable (Wxrrn- 

HAGEN), A., i, 56. 
dropping-point apparatus for analysis 
of (Dupri), A., ii, 376. 
Weights, molecular, pressure method for 
determination of (CHAPIN), A., ii, 
258. 
of metallic salts in urethane (Brunt), 
A., ii, 432. 
Wheat, non-protein nitrogen 
flour of (BiIsH), A., i, 332. 
sterol content of (Euuis), A., i, 420. 

White metal, analysis of (Kurnek and 
Friarn), A., ii, 242. 

White precipitate. See Mercuric am- 
mouium chloride under Mercury. 

Whitneyite (Boncstrém), A., ii, 169. 

Wines, estimation of acidity in (Du- 
BouX), A., ii, 136. 

Wolfram ores, estimation of tin in 
(PowE LL), A., ii, 410. 

Wood fibres, colour reaction of, with 
phenylhydrazine (JENTSCH), A., ii, 248, 

Wood pulp (ScHWALBE), A., i, 292. 

Wool, azo-dlyes for (FARBENFABRIKEN 
vorm. F. Bayer & Co.), A., i, 278. 

Wounds, chemistry of colloids in rela- 

tion to the healing of (v. Gaza), 
A., i, 514. 

formation of ptomaines in (BERTHE- 
Lot), A., i, 147. 


in the 


x. 


X-rays. See Rays, Réntgen. 

Xanthic acids, rate of decomposition of 
(v. HALBAN and Hecur), A., ii, 222. 

Xanthine phosphotungstate (Drum- 
MOND), A., i, 337. 

Xanthochroite (RocEnRs), A.. ii, 122. 

Xanthone-l-earboxylic acid, 2:3:4-tri- 
chloro-6-hydroxy-, and its salts (ORN- 
DORFF and ADAMSON), A., i, 435. 

Xanthosiderite, and its change into 
‘“‘olaskopf” (LEITMEIER and GoLp- 
scHLAG), A., ii, 118. 

Xanthosuccinnamic acids, stereochem- 
istry of (HoLMBERG and LENANDER), 
A., i, 529 

Xylene, estimation of, in gases (H. 8. 
and M. D. Davis, and MacGrecor), 
A., ii, 411. 

m- and p-Xylene, dithiol-derivatives of 
(PoLLAK and ScHADLER), A., i, 497. 
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(o-Xylene, Me: Me = 1:2; m-xylene, Me: Me = 1:3 ; p-xylene, Me: Me = 1:4.) 


m- and oo memenme « raga acid (Pot- 
LAK and ScHADLER), A., i, 497. 


Xylohexosamic acids (Lrv ENE), A ad he 
531. 


d- a ame gE ha hydrochloride 
(LEVENE), A., i, 531. 

1-Xylose, oxidation of, in alkaline solu- 
tion oe HEpENbuRG, and GLATT- 
FELD), A., i, 100. 

as,-m-Xylyl_ ethyl ether (v. 
A,, ii, 343. 

m-2- Xylylhydroxylamine, 


AUWERS), 


action of 


methyl alcohol and sulphuric acid | 


with (BAMBERGER), A., i, 341. 
o- and m-4-Xylyl a- a ke- 
tones (JORLANDER), A., i, 20. 
m-Xylyl-4-methy! diketone, 5-hydroxy-, 
di-p-nitrophenylhydrazone (Vv. Av- 
wERs), A., i, 195. 


Y. 


Yeast, autolysis of (VANSTEENBERGE), 
A., i, 147. 
action of arsenic salts on (Boas), A., 
i, 148. 
enzymes of (Ivanov), A., i, 365. 


extraction of invertase and maltase | 


from (BUCHNER and REISCHLE), A 
i, 54. 


presence of co-ferment of, in _ 


animal organism (MEYERHOF), A., | 


i, 464, 

rate of growth of (Staror), A., i, 
564. 

water-soluble growth-promoting sub- 
stance in (DRUMMOND), A., i, 148. 

secretion of a chromogen by (BEYER- 
INck), A., i, 470. 

antineuritic and antiscorbutic factors 
in (HARDEN and Zitva), A., i, 
365. 

intermediate reactions in fermentation 
with (v. EvLer, OHLSEN, and 
JOHANSSON), A., i, 149. 

plant function of, in alcoholic fermenta- 
tion (LinpEt), A., i, 329. 

utilisation of, in the 
(Scu11), A., i, 359. 

reactivation of, by muscle extracts 
(MryeruorF), A., i, 242. 

experiments on the culture of (Bo- 
Korny), A., i, 91. 

living, formation of zymophosphates 
by (v. Evier), A., i, 329. 

Yeast-nucleic acid, preparation of (Bau- 

MANN), A., i, i, 273 

structure of a HAUSER and DorrF- 
MULLER), A., i, 47; (LEVENE), A 
i, 130, 240. 


organism 


Z. 


Zeolite, new, from Iceland (CALLIsEn), 
A.,, ii, 326. 

Zeolites, nature of the water contained 
in (STOKLOsSA), A., ii, 122. 

Zinc, ionisation and resonance potentials 

of (TATE and Foorr), A., 1i, 94. 

formation of a in rods of 
(FRAENKEL), A., ii, 17. 

action of allyl bromide and mesityl 
oxide with (ENKLAAR), A., i, 154. 

distribution and elimination of, in the 
body (SALANT, RIEGER, and TREvr- 
HARDT), A., i, 326. 

Zine alloys, rate of solution of, in acids 

(CENTNERSZWER), A., ii, 162. 

with copper, effect of small quantities 
of cadmium on (GUILLET), A., ii, 
199, 

Zinc bases (zincammines), salts of, with 
organic acids (EPHRAIM and Rosen- 
BERG), A., i, 390. 

Zine arsenates, colloidal (KLEMP and 

v. Gyunay), A., ii, 200. 

carbonate, equilibrium in the system: 
carbon dioxide, water and (Sirs), 
A., ii, 261. 

chloride compound of dimethylaniline, 

*benzyl chloride and (CHEMICAL 
Works, Rouner & Co.), A., i, 260. 

selenide, forination of (CHIKASHIGE 
and Kurosawa), A., ii, 112. 

Zine organic compounds :— 
with triethylenediamine (JAEGER and 

KAHN), A., i, 8. 
Zinc estimation and separation :— 
estimation of (HASSREIDTER), A., ii, 
132. 
estimation of, volumetrically (How- 
DEN), A., ii, 408. 
commercial, analysis of (BERTIAUX), 
A., ii, 408. 
estimation of, as zinc —- thio- 
cyanate (JAMIESON), A., ii, 335. 
estimation of, on galvanised iron 
(BaveEr), A., ii, 132. 
estimation of, ‘in zine dust (WILsoy), 
A., ii, 371. 
estimation and separation of (CARNOT), 
A,, ii, 133. 
Zinc blende. See Blende. 
Zine dust, impurity of (BrnpER), A., ii, 
398. 
estimation of zinc in (W11Lson), A., ii, 
371. 

Zinc electrode. See Electrode. 

Zingiberone (Nomura), A., i, “ger 

Zircon, analysis of (Brown), A 
84, 


INDEX OF 


Zirconium, line spectrum of (DE Gra- 
MONT), A., ii, 90. 
Zirconium nitride (BruERE and Cuav- 
VENET), A., ii, 321. 
Zirconyl nitrates (CHAUVENET and 
NIcOLuE), A., ii, 234. 
double sulphates (CHAUVENET and 
GUEYLARD), A., ii, 269, 
$21. 
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Zirconium detection and separation :— 
detection of, colorimetrically, with 


pyrogallolaldehyde (KAsEReEn), A., ii, 
244. 


separation of titanium, aluminium, 
iron, manganese and (Brown), A., 
ii, 84. 
Zymophosphates, formation of, by living 
yeast (v. EutEr), A., i, 329. 
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ERRATA. 


Vor. LXXXII (Asstr., 1902). 


Part I. 
Page Line 
174 22 and throughout the abstract, for ‘‘ tropic” read “ tropinic.” 


Part II (Inpex). 


Page Line 


* 
B - col. i. i} sor ‘* tropic acids,” read “‘ tropinic acids.” 
= > 


Vor. XCIV (Asste., 1908). 
Page Line 
ii. 395 22* for ‘*C,;Hy»O.Ag” read ‘* C,;H»O,Ag>.” 
Vou. C (Asstr., 1911). 
Page Line 


ii. 406 18 for ‘‘ durites” read “ dunites.” 
ii, 1105 7* ,, ‘°1910, A., ii, 57” read ‘£1910, A., ii, 46.” 


Vou. CII (Asstr., 1912). 
Page Line 


ii. 57 19 for “‘idiocrase” read ‘‘ idocrase.” 
ii. 173 2 _ 4, ‘‘rhodocrosite” read ‘* rhodochrosite.” 
ii. 357 14 ,, “‘sopal” read “opal” ? 


Vou. CIV (Assrr., 1913). 


Jor “Rev. . . .” read “‘ Riv. Min. Crist. Ital.” 

»» ‘‘samseyite” read ‘‘ semseyite.” 

» ‘‘hornblende” read ‘* hornfels.” 

», ‘double refraction (mean value 1°67)” read ‘“‘mean index of 
refraction 1°67.” . 


Vou. CXII (Asstr., 1917). 
Page Line 


i. 660 22* for ‘‘ Bixins” read ‘‘ Bixin. IV.” 

i. 660 21* °*495” read ** 495.” 

i683 7* ** 89” read ‘* 39.” 

#.112 7 ‘nitrate ” read “‘ nitrite.” 

ii, 457 «2 ‘*Genossen ” read ‘‘ collaborators.” 
ii, 496 18* ‘*hedenbergit”’ read ‘‘ hedenbergite.” 


Vout. CXIV. (Assrr., 1918). 
Page Line 


i275 15 for ‘*Fripricita” read ** FripERIciA.” 
i. 282 25 4, ‘*GALBRANSEN” read ‘‘ GULBRANSEN.” 


eo, 


* From bottom. 
647 


q 


ERRATA (continued). 


Jor ‘‘p-Aminophenol” read ‘‘ Nitrobenzene.” 
»» *‘ benzoyl” read ‘* b-nzyl.” 
» ‘ Wengel” read ‘* Wenzel.” 
6* Insert “*[Compare, however, Fenton, Trans., 1894, 65, 899].” 


15* for ‘‘flame” read “ plane.” 


4 after ‘‘2:4-dinitrotoluene ” insert ‘‘ the system.” 
4* for ‘‘molecudes ” read ‘‘ molecules.” 
8 ,, **Zacus” read ** Lacus.” 


; F * 
ii, 102 {ise} delete “*[See Ind., 71a).” 


0 


12 
a 1 
. 323 {i 


4* for “2Ca0, VOs, 3CO,, 10H,0” read **20a0, VOz, 4CO,, 10H,0.” 


2 », “‘ Sulpharsenate ” read ‘‘ Sulpharsenite.” 


, 5%” read “25%,” 


i. 326 12* |. “Vasea” read ‘* Vaca.” 
ii. 372 23 ,, ‘*Tancey” read ‘* Yancey.” 
ii. 470 10 col. ii. for ‘i, 279” read ‘*ii, 279.” 


Page Col. 


218 i 
1641 iii 
1642 i 


Page Col. 


886 


Cottective Inpex, 1893—1902 (AuTHoRs) 
Line 
18* for ‘tropic acids,” read ‘‘ tropinic acids.” 
3&4 delete. 
23* insert ‘‘ Tropinie Acids (GADAMER) 1902, A., i, 174.” 


CoutectivE Inpex, 1903—1912 (AvurHors). 
Line 
22 ~—s for “* Butea fundosa” read ‘* Butea frondosa.” 
9* for “1904, A., i, 24” read “1904, A., ii, 39.” 


SUBJECTS. 
Line 
20 for ‘‘A., ii, 868” read ‘‘A., i, 868.” 
23* and 24* should be deleted. 
* 30* below this line insert ‘‘3-Methoxy-4-toluic acid, methyl 
ester” (GUILLAUMIN), 1910, A., i, 375. 


Nore to T., 1917, 111, 664-665. 


The word “ pure” in this section is intended to convey that the zinc sulphide in 
question was free from any intentional impurities, and that, so far as could be 
provided, it was also free from quantities of impurity detectable by ordinary 
chemical methods. It was not intended to suggest that the sulphide was spectro- 
scopically pure. The methods of preparation described in the section obviously 


cannot provide against the contamination of the product with traces of zinc oxide. 


* From bottom. 
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INSTRUCTIONS TO ABSTRACTORS, 


GIVING THE 


NOMENCLATURE AND SYSTEM OF NOTATION 


ADOPTED IN THE ABSTRACTS. 


Tue object of the abstracts of chemical papers published elsewhere 
than in the Transactions of the Society is to furnish the Fellows with 
a concise account of the progress of chemical science from month to 
month. It must be understood that as the abstracts are prepared 
for the information of the Fellows in general, they cannot possibly be 
made so full or so detailed as to obviate on the part of those who are 
engaged on special investigations the necessity of consulting the 
original memoirs. 


1. Titles of papers must be given literally. 
2. Before beginning to write the abstract, the whole of the original 
paper must be read, in order that a judgment may be formed of its 


importance and of the scale on which the abstract should be made. 

3. In the case of papers dealing with subjects not strictly chemical, 
the abstract should refer only to matters of chemical interest in the 
original. 

i The abstract should consist mainly of the expression, in thé 
abstractor’s own words, of the substance of the paper. 

5. The abstract should be made as short as is consistent with a 
clear and accurate statement of the author’s results. 

6. A concise statement showing the general trend of the investigation 
should be given at the commencement of those abstracts where the 
nature of the original permits of it. 

7. If an abstract of a paper on the same subject, either by the 
author of the paper abstracted, or by some other author, has already 
appeared, note should, as a rule, be made of this fact. 

8. Matter which has appeared once in the Adstracts is not to be 
abstracted again, a reference being given to the volume in which the 
abstract may be found. 

9. As a rule, details of methods of preparation or analysis, or 
generally speaking of work, are to be omitted, unless such details are 
essential to the understanding of the results, or have some inde- 
pendent value. Further, comparatively unimportant compounds, such 
as the inorganic salts of organic bases or acids, should be mentioned 
quite shortly. On the other hand, data such as melting and boiling 
points, sp. gr., specific rotation, &c., must be given in every case unless 
recorded in earlier papers. 

CXIV, ii, 34 
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Nomenclature, 


10. Employ names such as sodium chloride, potassium sulphate for 
- inorganic compounds, and use the terminals ous and te only in dis- 
tinguishing compounds of different orders derived from the same 
elementary radicle ; such, for instance, as mercurous and mercuric 
chlorides, sulphurous and sulphuric acids. 

11. Term compounds of metallic radicles with the OH-group 
hydroxides and not hydrates, the name hydrate being reserved for com- 
pounds supposed to contain water of combination or crystallisation. 

12. Term salts containing an amount of metal equivalent to the 
displaceable hydrogen of the acid, normal and not neutral salts, and 
assign names such as sodium hydrogen sulphate, disodium hydrogen 
phosphate, &c., to the acid salts. Basic salts as a rule are best desig- 
nated merely by their formulae. 

13. Names in common use for oxides should be employed, for 
example: NO, nitric oxide ; CO,, carbon dioxide ; P,O,), phosphoric 
oxide ; As,O,, arsenious oxide ; Fe,O,, ferric oxide. 

14. In open chain compounds, Greek letters must be used to indicate 
the position of a substituent, the letter a being assigned to the first 
carbon atom in the formula, except in the case of CN and CO,H, 
for example, CH,-CH,*CH,°CH,I a-iodobutane, CH,-CH,*CH,°CN 
a-cyanopropane. 

15. Isomeric open chain compounds are most conveniently repre- 
sented as substitution derivatives of the longest carbon chain in the 
formula ; for example, 

CH CH vET « , ; . 
cH, -CH > CH CH<oy' or CH,*CH,*CHMe-CHMe:CH, 
should be termed fy-dimethylpentane not methylethylisopropyl- 
methane, and OH > CH CH< oo i or CH,:CHMe-CHMe-C0,H 
should be termed af-dimethylbutyric acid, not a88-trimethylpropionic, 
or a-methylisovaleric, or methylisopropylacetic acid. 

16. Use names such as methane, ethane, &c., for the normal 

raffins or hydrocarbons of the CnpHon,2 series of the form 
CH,°[CH,],°CH,, &c. Term the hydrocarbons C,H, and C,H, ethylene 
and acetylene respectively (not ethene and ethine). Homologues of 
the ethylene series are to be indicated by the suffix -ene, and those of 
the acetylene series, wherever possible, by -inene. Adopt the name 
allene for the hydrocarbon CH,-.C:CH,. 

17. Distinguish all hydroxy] derivatives of hydrocarbons by names 
ending in ol. Alcohols should be spoken of as mono-, di-, tri-, or 
n-hydric, according to the number of OH-groups. Compounds which 
are not alcohols, but for which names ending in ol have been used, 
are to be represented by names ending in ol, if a systematic name 
cannot be given, thus anisole not anisol, indole not indol. Compounds 
such as MeONa, EtONa, &c., should be termed sodium methoxide, 
sodium ethoxide, &ec. 

18. The radicles indicated in the name of a compound are to be 


given in the order fluoro-, chloro-, bromo-, iodo-, nitro-, nitroso-, 
amino-, imino-, cyano-, thiocyano-, hydroxy-, keto-. 

19, Compounds analogous to the acids of the lactic series containing 
the OH-group should be termed hydroxy-derivatives, and not oxy-deriva- 
tives ; for example, hydroxyacetic and not oxyacetic acid. Compounds 
containing the analogous groups OEt, OPh, OAc, &c., should in like 
manner be termed ethoxy-, phenoxy-, acetoxy- derivatives. Thus 
a-ethoxypropionic acid, OEt-CHMe-CO,H, instead of ethyl-lactic acid; 
3:4-diethoxybenzoic acid, (OEt),C,H,*CO,H, instead of diethylproto- 
catechuic acid ; and a-acetoxypropionic acid, OAc-CH Me’CO,H, instead 
of acetyl-lactic acid. Terms such as diethylprotocatechuic acid should 
be understood to mean a compound formed by the displacement of 
hydrogen atoms in the hydrocarbon radicle of protocatechuic acid by 
ethyl, thus, C,HEt,(OH),*CO,H, and not C,H,(OEt),-CO,H, just as 
dibromoprotocatechuic acid is understood to be the name of a compound 
of the formula C,H Br,(OH),°CO,H. 

20. The term ether should be restricted to the oxides of hydro- 
carbon radicles and their derivatives, and the esters (so-called com- 
pound ethers or ethereal salts) should be represented by names similar 
to those given to metallic salts. 

21. When a substituent is one of the groups NH,, NHR, NR,, NH or 
NR, its name should end in ino ; for example, B-aminopropionic acid, 
NH,°CH,°CH,-CO,H, B-anilino-acrylic acid, NHPh:CH:CH-CO,H, 
a-iminopropionic acid, NH:CMe-CO,H. 

22. Compounds of the radicle SO, H should, whenever possible, be 
termed sulphonic acids, or failing this, sulpho-compounds ; for example, 
benzenesulphonic acid, sulphobenzoic acid. 

23. Basic substances should invariably be indicated by names 
ending in ine, as aniline instead of anilin, the termination in being 
restricted to certain neutral compounds, viz., glycerides, glucosides, 
bitter principles, and proteins, such as palmitin, amygdalin, albumin. 
The compounds of basic substances with hydrogen chloride, bromide 
or iodide should always receive names ending in ide and not ate, as 
morphine hydrochloride and not morphine hydrochlorate. 

24. The Collective Index, 4th decade (1903-1912) should be adopted 
as the standard of reference on questions of nomenclature not provided 
for in the preceding sections. 


Notation. 


25. In empirical formulae the elements are to be given in the 
order C, H, O, N, Cl, Br, I, F,S, P, and the remainder alphabetically. 
26. Equations should be omitted unless essential to the under- 
standing of the results; as a rule, they should not be written on a 
separate line, but should “run on” with the text. 
27. To economise space, it is desirable : 
(a) That dots should be used instead of dashes in connecting 
contiguous symbols or radicles, whenever this does 
not interfere with the clearness of the formula, 
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(b) That formulae should be shortened by the judicious 
employment of the symbols Me for CH,, Et for 
C,H,, Pre for CH,*CH,°CH,, Pr® for CH(CH,),, Ph 
for C,H,, Py for C;H,N, Ac for CO-CH,, and Bz for 
CO-C,H,. 
(c) That formulae should be written in one line whenever 
this can be done without obscuring their meaning. 
28. In representing the constitution of benzene derivatives, the 
relative positions of the radicles in the symbol of benzene should be 
indicated by numerals, instead of by means of the hexagon formula. 
(a) The abbreviations o-, m-, and p-, should be used in place 
of 1: 2- or ortho-, 1 : 3- or meta-, and 1: 4- or para. 
(b) In numbering positions in the case of substitution deriva-. 
tives of phenol, aniline, benzonitrile, benzoic acid, 
benzenesulphonic acid, benzaldehyde, and toluene, 
the characteristic radicle of each of these parent 
substances is to be regarded as in position 1 (compare 
Collective Index). 
(c) Names of substitution derivatives should be given in 
such a way that the position of the substituent is 
indicated by a numeral prefixed ; for example :— 


SO,H 


‘3 \\Br is 2 : 5-dibromobenzenesulphonic acid ; 
Br 


Me 
( NE, is 3-bromo-o-toluidine-5 sulphonic acid. 
Br 
ma 


29. In representing the constitution of derivatives of other “ closed 
chain” hydrocarbons, graphic formulae should not be employed, but 
the system of numbering positions indicated in Richter’s Leaikon der 
Kohlenstof-Verbindungen (3rd edition, 1910, pp. 14—26) should be 
used, of which the following schemes may be regarded as typical :— 


SO,H 


O 8 NH 
AN AN AN 
5 2 5 3 5 2) 
i al 4 3 43) 
Furan. Thiophen. Pyrrole. 

O S NH 
AN JN Pe 
5s 3 6 3 5 2 
le at 4 3N “os 


Oxazole. Thiazole. Pyrazole. 


Purine. * 


AAS 


| 3 


SAY 


5 
N 


NH 
VAN LANA 
; . ’ | | 
5 y es 
Pyridine. Indole. 


N 
86 * 
AY 


er, 
bal Vy 


Naphthalene. Quinoline. tsoQuinoline. 
Jf» W 
yy A 
| |, a> 
SAY YY 
Anthracene. Phenanthrene. 
“MW BAY 
wy wy Wy 
Diphenyl. B8-Dinaphthyl. . 
Manuscript. 


30. In view of the difficulty of dealing with MSS. of widely varying 
sizes, abstracts cannot be accepted unless written on quarto paper 
(10 x 8 in.). 

31. Not more than one abstract must appear on a sheet. 

32. When an abstract exceeds a sheet in length, the sheets must be 
fastened together by means of gum at the top left-hand corner. 

33. The name of the abstractor must be written diagonally at the 
top left-hand corner of the first sheet of the abstract. 


Proofs. 


34. Abstractors are expected to read and correct proofs carefully, 
and to check all formulae and figures against MSS. 

35. All proofs, however small, must be returned to the Sub-Editor 
not later than 24 hours after receipt from the printers. 


*,* The Editor’s decision, in all matters connected with the 
Abstracts, must be considered final. 


* This numbering, proposed originally by E. Fischer, is adopted in the text of the 
ikon. 


